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Section VIII: Maintenance of engine, R-5 main gearbox and main drive shaft
Section IX: Unpacking and depreserving engine and R-5 main gearbox
Szction X: Preserving of engine and R-5 main gearbox installed in

helicopter.

The Table of Contents also lists an Appendix entitled Engine Tool Kit; this
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DESCRIPTION
and
OPERATION AND SERVICE INSTRUCTIONS

for
the ASh-82V ENGINE, SERIES 4, WITH
R-5 MAIN GEARBOX

50X1-HUM
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| ] ) CAUTION: - st

l'fhen operat:lng the All82B engines, serles 5, bear in
' mind thut they. di"fer from the engines, “serles 4, in the
‘._fbllowin, - . . .

-

1. As chanrcd from not helow then 1.5 kKg. /om." to "not below
than 1 kg, /o:n

_ 2. Mue to moﬂi‘ioation of the friction elutch design”
4 : (Fig.‘l).

. o becouse the new clutches are not fitted with
washing devices.

b) Dilute oil in the engine oil system without
washing the clutﬁh.
BEngage the frioction ¢luteh only once at the end

clutch éhgﬂged.
&) Do not decrease the engine speed to 'IOO-—BUﬁ T.paell,
specially for filling the friotion clutoh with

diluted o1, on accomplishing the mixing procedurc.

% . - . - -,
. ‘.' -

e TN
1a 011 presaum on the frietion clutch piston undor'%:l.de .

a)«The "Washing the olutch" parspgraph 1s not required, |

. " of oil/gasoline mixing procedure with the dog (oam) °

W Ak i ——————— .
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Excluded from amtomatis
dnwnerading and
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1 - L

P-5 main gearbox.

A flexible couplinga._

., " ené PsS ﬁain gearbox.
.- 1a 'Mneo' I .

. 3¢ Starting the engine.
4Le Warming-up the engine,

¢

flight,

A

4 naln gearbox.

E’}A.,ndh‘r“‘!_r\ v, E

fnjection fuel pump.

!

O : C-O-N—F-I—D-E—N—T-I—A-L

Seotion T, Oeneral’ information on the AU-82B engine and

T -+ 1. Engtne brier dascription and design.
2. P-5 main gearbox and main drive shaft with

saotign‘.':;. Prinoipal ,teshniocal data of Al-82B engine

2. P-5 main gearbox technical date.

3. Bain drive shaft with flexibie couplings.
Saotion ITI. Preparation-of engine and P-5 gearbox for flight.!
1. Préparation for starting.
2 Heating-uﬁ the engine and P-5 main gearbox.

. 5 Enginé and.iitas nobtessories ground test, . - -
s 6. Fi1lling and replenishing the oil in engino end
P-5 main gearbox oil system.
7. Mantal sterting the cugine,
Section ~ 1V, Operating the enmgine and P-5 mein gearboxr in

Section Ve DMlution of oil with gesoline in engine anif PS5
nain gearbox oil systems,
1. 011 dilution in engine oil systex.
2, 011 dilvtion im P-5 mein gearbox oil syatem.
Section VI. Installation and adjustment of engine and P-5

1. Adjusting the engine oil pressure.
. 2. Adjusting oil pressure in the P-~% nain gearbox.
L 3, Adjusting the friction clutch variable jet.
4. Adjusilng the fuel pressurs,
5..Inafh111ﬁg ‘ the magneto on engine. .
6, Depreserviry snd installing sperk plugs om engine,
7. Installation sné adjuastment of HR-82D dircaot
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£ I
I - 8. Inataanng and adjuot‘lag .. nna mifold R
; ~ . pressure regulator. . SR SRR, o
HiN "9+ Adjusting the ensino gw speed. R 'ri '«f-"fi;j, e
I : Section VIL Engine tronblea, their oanses and xokedy. =4 .
gj ; Sectian TILI. laintenanca of engino, P-5 main gearbnx‘an& i‘ g
1B} : main.drfve shaft, * - At RN [t
% %i%} . 1. After-flight 1napact10n ot engine and 2-5 AR I

T - gearbu:. - : P B!
‘t, féﬁf 2. Periodic maintenance opcratlcna .on engl.ne end |
343§§ﬁ P-5.main gearbox, after first test snd every g
L f}.‘"}‘ 50 hours of enginé operation.

K 4 { 3. Pertodic maintensnoe operstions.on enging qnd

R - s X .gain gearbox a.fter e¥éry 100 hours of h
5125:“ engine operatiom. A
g:j”:i 4, Washing the oil filters, oil tank and ohanglng j.y
. the oll. -t 4
7:"“‘. Seotion IX. Unpsocking and depresewing ongine ‘and P-5 } :

"1{'-;’ . main gearbox. . . L
.ﬂ:ﬁ%; 1. Unpacking and de-preaerving engine, 4
I« i 2. Unpacking and de-presérving F-5 nain gearbdox b

O v snd wair drive shaft with flexidle couplings,. | .|

%3] Seotion X« Preserving o7 engine and P-5 gain gearbox .

installed in helicopter.
1« Gonerala
" e ip 2. Preserving the engine for one month's storags
; 'ffﬁ . and de-preserving it after storage. ‘
’ 3. Praserving the engine for two month's atorageand
" de~preserving after storage.

&. Preserving -..' engine for six oonth's storage
and de-preserving after storage.

5. Preserving o7 P-5 main gearbox and main drive
¢hatt for one-two moenth's storage and de-pre—
serving them after storage,

6, Preserving =. P-5 main gearbox and main drive
shaft for 3ix conth's storage and de-preserving i
after storagey

. Appendix : Bngino Tool ¥it, ° L
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Fic.1. AllJ-828 ENGINe (FRONT LEFT VIEW)

<
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Fig.2. ALLI-B2B ENGINE (REAR LEFT VIEW).
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- Figs 3. Crankcase front section accessory drives
. diagra.m.

' . A -~ Drive to éaéne L.H.;p= drive to
. A . «He mameto, . H, 3
R finn?régebto fronttgll pumﬁ; 1) 011 pump ﬁgavcﬁgéns;c—
Y h"el ;vcl gear (2=29) with o1l pump drive shnft;
4§ bg;el ;12 Eg:}g ,moil gung grivc double gear; ’
. . etae drive double 5 :
31mbggel enxr.(Zn18) with wagnete drive ag:?is 6)spur ;
P »30), magneto dr%vo double cear; 7) ncceasory
(2-53)5 0115§:;p(§;§3e;dg)sguuplfng 105 oty ) pur rim
scavonge scotion, ubie geary 10) o2 puEp

- " - -

[
L]
§
'
H
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e Pigs 4.Dingram of accesscry drives mounted in super- !
g0 charger rear housing aund on the crankonse rear
5 &“;, . cover, ‘
SR 1) lower suxiliary drive gear (42); 2)swsll rim (18), i
{ .7k superohargor drive double gear; 3) gesr rim (60),2-spced.
4., % friotion clutoh; 4) gear (56),rear oil pump drivs; ]

%) gear (23), generator drive; 6) intcrmodiate gesr

(21) generator drive; 7) elastic gear (61) accessory

3 érive shaft; 8) gear rim (21),supercharger impéller

j ] shaft; 9) gear (2e52), upper suxiliary drive; 10)doudle

4.5 gear (40 and 56),HN-B2B pump drive; 11) bevel cenr (16},

PR fuel pump and tachometer drives; 12) double 1n§ermedia§e'

1.7 %enr(12 and 27),HB-823 puny drive; 13) draiving gear

YR 18), fuel pump . and.tachometer drives; 14)intermedinte

by gear (2=18); 19) shaft ({16) tachometer drive; 16)gear

§ L rim ( 12% fuel puzp and tachometer drive shaft;

; ‘ < 17) sh ®ith Wevel gear rim (18), fuel pump and

| e tachometer drive; 18) zear (30), HB-82B pump driven
-~ shaft; 19) geax (10), B-82E punp drivigg ohaf. .

et s

. -
S T S
-3 —

R

In i

Jo—
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‘!-o rows of the oylinders are 1ns1:a.11ed on the oranxoase l

imain‘seotion steol parts. Baoh Oylinaer is attached to the or&nk- :
nauo by 20 belts' l(acrevu) ‘through the spherioal washers, b
: <3 Thetlower part of the orankéase pain seotion is fitted with L i
four flanges to attach the crankoaae odl draid’ pipes. ’ .
Attaohed to the orankoace rear soction is. the supercharger i
’front housins;whioh separates tho orankoase rear cavity from +the -!

i
: The ezpansion-ohamber with labyrinthe for the engine breathing!
| 15 formed batwcen the superchnrger front housing vertioal wall , t
 f1tted with soveral fins, snd the bok-type diaphragm nttached to -
| the wall (from the orankemse msin section side),

The superoharger rear housing is attached to ita front hous-
ing thus Torming e onvity whare the impeller and diffuser are l¢-~
cated,

- The orankoase rear cover 1s attaohed to the Bupercharger reay
bousing and in the cavity batweon them-ir the gear train driving
the snpercharger impeller ané other aoccessorises, installed on the
anpgrcﬁafger'rear housing and the crankoase rear oover.

The acoegsories drive shaft, on the journals of which  the
‘inpeller éhaft rotates; passes through the verticel valls of the
superchargér front and rear housings.

The following units are installed on the supercharger rear !
housing: on the top ~ throttle box (through an adapter), on the |
D right ~ 4VYT —1-48 tachometer transmitter and B HK-10KB fuel

% pump combined drive, on the left - MEC-19 oil filter instolled ot
B oll 1nlet to the mein oil pipeilse. The aocessories are attached
' ‘to the reor ‘cover which carries their drive gear shafts.
' " %he engina Oylinders are placed on the orankoanse main seoilol
. B two-rowa An staggered order and are provided with "floeting”
$50ats and oast-iren guides for the cxhaust velves and the “stiff® ‘
Ml 2cats and bronge guides for the intoke valves. '
3 The air supply from the supercharger to the oylinders is l
froviddd through 14 induction pipes connected by one end to the |
0ylinder, and by the other to the supercharger front housing.
L The exhauat pipes of the front and rear rov cylinders eare
. ;direoted baokwards,
! - Por effective use of the oooling alr and lavelliag the oylind-|
A ers temparatur.g a1l the cylinders are fitted with air deflectors
hnd the oylinder head finning 16w in-the front and high in the
rear,

. - - o —— ' B o .-

<:> : C-O—N-F-I—D—E-N—T—I—A-L
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Fig. 9. Cam and balenoe:r drives diagram. _ _

1; Driving gear (45) front valve timing naozmnisa
2 :Lntorne&iate doubi. . ut:lo ear (large rim -40) "
s Tim =16), front valve g mechanism; 3) rron
’ 108); 4) oam suj port; L front balancex (50) :
ﬁkintemediate doub gear (large rim-25); small) . rim-
15),balancer drives 3 axle, balancer drive intermedis
ate double gear; 8) front' driving elastia gear OSD). ‘)
balanoer dr ve 9) *oar susport, 10) resr can (108);
11) 1ntermedia ¢ elaatic double gear LQ.. y
small rim - 16), rear vaive timing heohnngan;‘ia)dri
gear (45) rear volve timing mechanizm} 13) rear.dpive
ing slast: ear (60),-bdalance drive; 44) t:lt,intcr-g
~ - médiste doub e gear 15) mtamed:[.stt double geari

(large rim-2 rim ~'15), balanosr dﬂvc"as ;
balanoer (50 ;Slcrnnkuhatt ' )! g
. i, . =‘,\“ ‘LA-I"-‘.__ ‘
. P . . et L b
l . - : P ; “:‘r‘ ,.". . j!
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The doudle (intermediete) valve meohanism gears of the fromt
‘and rear oylinder rows are elastio. The valve tappets mith "their
ffgutdes for esoh oylinder row are loceted in tho sookets of tha."
oronkoase front and reer adapter sections, respactively. }
The rear ¢ylinder row valve teppet guides have no holes .to !
{drain the oil from the rockar boxes. |
Supercharger is of centrifugal type with mechanical two-spoed
Jdrive. The superoharger impeller 318 manufactured from aluninum
. gialloy atamping and represents one aanemhlj with the gnide vana!
;] nesesbly,
i The supercharger diffuser is madec of sluminum alloy apd
s inatalled in {the supercharger rear housing with a olearanca be- f‘
waen its blades and the supsroharger frent housing vertiocal wall.
The impeller drive mschanism (Fig.6) is looated in the supar—'
harger rear housing nnd oonsists of an elastic gear for the !
socessory drive shaft, two-speed transmission anc the impeller !
:ﬂ‘Ehaft fitted with gear teeth rim.
,J1 The_accessory drives, The engine as¢essory drives toke power
. I'*xom the engine crenksheft through the gear train, The drive shafts’
T bf the HP-82B direct injecotiom pump, the combined drive of the
(:) tachometor tronsmitier end fuel punp are placed in the individual '
Eousings inatalled on the engine, Cther ecoessory drive shafis oare '
‘{3nstalled in the crankcase front seotion and rear cover on  the
pbearinga.

!-lfb'-’m—

CLUTCH.

¥ The torque ia. transmitted from the crankshaft to the main
"{Potor drive shaft through the combined clutch whioh 1s mounted in
fﬁ'he crankqase . front seotion. Smooth angagement of the tronsmission .
zlﬁha rotatihn,of.xpg main rotor is provided by the frioticn olutch, |
“ifter accelerating the main rotor the omm cluteh 1a engaged. The
~:§;utoh 43 aperated by solcnoid switches installed on the crankease
. ;{;ont section flanges and used to ectuste the asliding velves pass-
. fing the oil from the cngine pressure line into the cavity wnder
{t@e piston of the {rictlion and com clutches,

-

T

- .
b ra ="

e — o = [ - = -

O : C—O—N-F-I—D—E—N—T-—I—A-—L
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Fig. 6. Supercha¥ger impeller drive ‘Blagram.

21 - Blastic gear (63);
Zp -~ Gear outer rim (18);
23 ~ Double gear inder rim (30)+.

Zs - Pla.netary gear (15); . .

25 - Gear small rin (20).ror one direction or rotatiom

36 - Prictiom gear rim (60) o . . |
)

{

oo

r i Z7 = Impellexr sheft gear rim (27). PR
B . ) _— ) St

g
Fa

- = . ‘ N k . ) ‘
S50 "L L. . . - ’ - J
" ’ : e . - R N A

O : C-—O—N-F-—I-D—E—N-T-—I—A—L
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POSITION 0F CLUTCH PARTS B,
. POSITICN GF CLUTCH AATS
WITH FRICTION CLUTCH -
. DISINSAGED AND CAM ELUTCH il i L WITH CAN CLUTCH ENSABED
ENGASED i
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STARTING SYSTEN. ;

The englne is started by means of an alectris inertia otarter.:

To facilitate sterting the engine is equipped nith a solenold - \

controlled priming valve and two injection nogzles spraying  the f

fuel into the supercharger inlet, (while starting). ‘Y .
i . . P

LUBR{CATING SYSTRM. { A

The o011 is delivered under pressure to the parts subjeot 'to‘
friotion. The o¢il oiroulation is provided by tro o1l pumps. The oil |}

i1flows from the cramkcase walls to 1t bottom section. Trom  the

Teront 011 pump foreeo the 01l via the outer pipe into the pipe,;'

- \housing and oil suypmp.

118 socavenged from the engine by the sosvenge pump seotious of theae'
¢il pumps. - 1

From the rear oil pump, the oil flowing to the engine, passea |
through the EPC-19 geuge filter and then through & special passage;
$n admitted to the orankoase rear oover mais bush. From the inner -
ciroular groove of the rear cover bush the oil is supplied to the
inner passage of the acoessory drive chaft and to the cronkshaft
roar section to lubricate the engine parts.

i
i
The eil lasking from the clearances between the surfanes sub- i
ject to friction is splashed, lubriceting the engine parts; and l
cluteh ‘cavity the oil is drained through & special pipe to  the |
saavenge section of the front ofl pump. The scavenge scotion of thp

ing to the oiY sump.’
From the ocavities of tha crankcase fromt saction with front
velve meohanism, crankcase main section and rear valve mechanigm
the oil passes throngh the outer pipes to the -0il suwp.
Prom the superchargar rear housing the oil passes to the oil
sump directly through the holes 1n'the flanges of the superochargeg

The engine oil and breather systems dlagranm is shown in Fig.9.

BREATHER SYSTEM.

For equaiizing pressure in the crankcase front seotion eond
the orankcase mailn sectlion the vertiocal walls of the crankoase
tain seotion are provided with breather holes, '

Twp breathers :‘..ns’canod on the supercharger front huuaing are |
lused for decreasing pressure insido the e.ngine end equalleing 1t

to the atmospherio one. ST ’

——————— . — e A A -
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drain pipe

'.i:" Lot g
e front segtion;

-k chnmf:er; 14) brea
’ oll filter; 16

heyr chamber diap

] € Tt
50X1-HUM
|
G i
- N ' | ;
SR
S

] ‘ :, ’ .y
. . 1
o e

E 2
4% .- _
A :"’_"'*fﬁ Fig. 9. Rugine external oil’and brether systemsdiagram,
Ik St 1) 0i1 drain pipe, cylinder rear raw orankcase;2)dil drainm|
5 n-i pipe,ocylinder front raw orankcasse; 3) 0il codler;oil

it b front valvé timing mechanlem drive; . S)front
.‘ﬁﬁ,Lﬂ osl pump; é) oil drain pipe, clutch; 7)MPC-19-1 o
011 pressure gauge (fromt oil pump pipeline),c¢ranktase
, 9% oll preasure gauge cam olutoh; 10)0il
L tank; 41) vent pize; 12) breather Eipc;' 13) breathér
1 roge hole: T3)MPC=19 .+
0il drain pipe, breather ohaxbar and rsar

filtor;

B "
[ valve timing mechanism drives 47) oil sump drain ocook;
o 18) oil sump; 19) rear oil pump; 20) oil inlet temperature
Y gauge; 21) oil pressure giuge (rear oil pump pipeltne); - |
[ 14 . 22) Hec-28 ol filter, 1 < o
o Yot
g B - B
e ' . ) f
fad} = i
. ;& ) i
'.if‘n .. - . !
b U ‘
i SEDUNSPRSUEE ¥
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®

9,
10,

1,

12.

g2 13,

[ 14,

el

Al

4 T rrh

-— "
Sad
A

g
e Tk "

D
-

[l

O

Borej mn 155.5
Stroke, mm
a) For soylinders Ko.2 and 5 o
with master rods 155.0
p) Por ¢ylinders with artioulated
rods:
Koao 3,6,7.1& 155, 0465
H09§ 1"6’9,12 ’ 155.832
Total displacement, litres 44.2
Compression ratio 6.9 2010
Direction of rotatien (as viewed
from the Bupercharger):
a) o¥ankshaft
b§ clutoh flange clookwise
c) fan rotor
Clutoh:
a) type - combined
b) gear ratio (clutoh flange
o orankshaft r.p.a.)

Fan:

ag type

b) gear rgtiol (to orankshaft
Ye.Pall,

¢) rotor ouler dlameter,mm

4) hud diometar

Supercharger:
a) type

b) gear ratio (to crank-
shatt i,p.m.)

first ‘spead
second speed‘
I

C-0-N-F-1-D-E-N-T- 1-A-L

111

axial with guide vane assenbly

1:1
850
680

two-speed,centrifugai with
expanding ring on 2-d speed
coupling pisten

.7014:1
101
f
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hagh Tuel Poottion of Y
' Crankshal’ e consumptien. 4B-823 pum
Ragine ratings Power, Speed, "‘;‘;ﬁa:iﬂa e growad, meomnl eomt-' !
) b.p. TePola mm Hg. ' xg/he rel laver
{reduoed) .
At supswrcharger 1-st Speed. . i I
1, Take-off roting {continuous 1,700-2% 2,600_-- 1,125+10 555~615 Auto-normal i X
run for not more than 5 min) : o . l 3
1 2, Rormal rating 1,430-2% 2,400 970410 §10-450 L
\ 3, 79% normal rating 1,070-2% 2,200 ., 810+10 250_—;79 Do ’,.;
4. 65% normal ratiag 930.2% 2,100 760410 200220 Do i
-*
5. 50% normal rating 725-2% 2,100 660410 195-170 o Y
A%t supercharger 2-nd Speed i -
4. Normal rating-. . 1,130-2% 2,400 970410 . 360--395 o . !
. " . N B . r i :
2, 756 normal rating 860-2% 2,200 810410 218-235 Do N
J. 65% nofual rating T 750-2% 2,400 760410 179195 %o
s, 50% normal rating 975-2% 2,100 660+10 133-150 %o .
i
s * \
! L) ,
et o
- — e~ T T
50X1-HUM

1-¥=-I-L-N-3-d-I1-d-N-0-D




Declassified in Part - Sanitized Copy Approved for Release 2013/01/30 : CIA-RDP80T00246A068000260001-8
C-0-N-F-1-D-E-N-T-1-A-1L

R ——— - - —a— funy - omat -

— )
"T50X1-HU

i
Eagine nominal power et rated altitude: ’ P
) at supercharger t-st speal . Altitudé,m

.
+
H
!
i
!
:

—

: 1,530-2% 2,400 970+10° . ~1,550 - -
: v} at supercharger 2-nd specd ' '
1,350-2% 2,400 970410 : ' -4,550

- £

G0T¥: 1. Thla fuel consumption is provided at an alr temperature
in the throttle box inlet of +15°,

2. Do not run the superchorger at 2-nd speed while on the
ground for more than 5 min at an ambient alr temperature
abdve +20°C, -

e A . . 8 —— ——

. +
+

o

CRAAKSRAPT SPRED BAHGE,

—————— e e e
- e o e s -

16, Maximum permissible speed during

t min, r.p.m. : not more than 2,700
17. linimum speed, with the clutch .
 thromm in (low speed), r.p.m. : 550630 |
15, Maximum permissible specd with .
| the clutch throwm out, r.p.m. 1,400

19, Engine accelerantion (time required
for changing from 1dling to take-

off rating):
" a) Puring block test -~ 5-7saoc. \
b) During test of the engline - .

inatelled in a helicopter -12 sec.
2he temperature of the oylinder hends
should not be below 1200C and
the oil inlot temperature
below 40°C, R .

FUEL SUPPLY SYSTEHM

. : ‘ asoline5-95/130,
20. Puel grade and octane number . 3ctane number -

not below 95

except (MCCT1042-54)

fuel with extraline
addition.

121, Direct fuel injection puap ‘
' . : N, one,righ%:hﬂna rota~-

a) number o tion
' ' 2 ‘ ItB-82 plunger pump

mtmr——
e it el

b) type '- . speoially asdjusted
) : ‘L for increased ocpacity |
within 5+8% (2-nd and: |
S-th plungersh v
i
. C—-O-N—F-—I—,D'—E-—‘S‘-T-—I-A-‘s—L
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| ]
! n“lbe!' Of plungera ‘. p.a.) 1:’? '
122,77 start ot h:el 1nJoot:lon rd.nto the "
- tylinder, in“orankshaft degrees : 309 +39 L~
| (tne puap. fs set by oylinder So.4) -20 Pos i
X 7DC during f
\ ) worki . suction stroke
23. Working order of ms-ezn pump . 1210-5=14=944 3= |
plungers ' 12 r2atqubadt |
24, Type of mixture conirol PC-2438 ]
25, Yuel pressurpg at-HBE«82B pum
inlet, kg/ams punp I
ag a¥’operating speeds 1.9 o0 2
b) at+low speod ‘ not l1ess than 1.0
26. Injeoctdr nozzie: .
a) numbe#d 1 per oylinder _
bg iype . - PH~104T, open-type
7. Fuel pump:
a) number end direction of
rotation one,left~haud
b) type- Ce rotary (unit BUE~1 OKB)[
c) gear ratio {to orankshaft :
Y TePalie) . 114
28. Fuel filter one {gauze-type) i
O 29, %lenoid-oontrolled priming valve éne, FK-506 !
i
. LUBRICATING SYSTEM. hY ' T
: - ) - . 5 ;
'30. Winter amd summer oil grades mineral -0ila ¥K=22 and |
' : ®C~-20 (lOCT1013-49)
1. 0il. pumps, nuaber v two
o PIRST PUEP
&3' t&pe T HUL6CB gear-type with
; ' pressure and scavenge
) sections
‘b)Y diréction of rotation right~hand
c *place of installation On back cover
gear ratio (to crankshaft r. p.m.) 1.12511
Lx c‘E{H'.Z)ND PUVE
T Nuy-3, gear-type with
a)'..jtng»e pres;ure and scavenge
_ ) seotions
bg' direotion of rotstion + 1ot t-hand
: E , on crankoase front
place «of inectallstion aotion
2) mear mtio (to czankshaft r.p.m.)- 1415831
32, Hon-retqm valvea at engine oll mlat' )
; two
a) nusber
bg place of installatlon:
_ L3
O C—O-N—F-—I—D—E-N-—T-I-A—L
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1-8% ‘valve

2-nd valva

x ' » gect

. sute

JDesireéd oll preasure st 759 normal
rating with o0i] inlet t

A kg/cm&: 'emporaturo

a) in o0il pump,on the engine rear

cover 6,0
b) in friction clutch o1l line
under the jaw piaton not

0i1 preagure at normal ana
75%% normal ratings end o641
inlet tenperature

e} in engine rear oil pump.
b} 4in .cam clutoh 01l line
. in supercherger first spead

wit

not
not

% ?
} 011 line not leas th
i d) in superchargor sescond 3 then 2.5
: ‘speed oil line not leas than 3,5
4. Winlonm oil pressiure in the
Tear oll pump at low speed
(0=2550-650) ,kg/om? not iess than 2,5
25, Speoifie oil consumption at
(:> cruising rating, grm/h.p./hr not more than 10
| 36, XEngine oil pressure at normal-
rating and oll inlet temperature
of 659C, kg/min not more than 60
J!. Heat tranafer to o1l at normal
rat1n§ and oil inlet temperature
of 6%%C, kg-oal/min, ’ not more then 950
38, 011 inlet temperature,’C:
ag desired 60-70
b) maximum permissible durimg
.continuous operation 80 .
o) maximum permiosidble during
not more than 10 min. o0
d¢) minimum ) 40
39, 011 outlet temperature 9C:
a;‘ deslired . not more than 115
b) maximun permissible duriag :
ya0t more than 10 min. 12%
40, Cylinder heads temperature in °C N
(meosured by the thermocouple under
rear spark plug oylinder No.3): _
a) desired’ not more thao 225
41, b) maxirum pe}miasib}e Quring -
not more thah 15 min. 250
¢)minimus required for good
acoeleration 120
(:) C-O—N-F—I-D-E-N-T—I—A-L
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in MU6CH pump |
in the orankasse fropt :

oil pump nJk-B,
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' I

Porrm a et ey,

T ey v s aae

!

ion behind the pren-
seotlion of the front

T e b m —— ——

'6.5
less than 4.5

hin 609-90°C kg/0m?

less then 5,0
less ther 3.0
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I 22- - K

—
- et .

44,
45,

46,

. "'34

@) while oheocking valve $iming 1, 925
+
b) set for operation 0.35 8
PNGINE ACCESSORXES
49, Cenerator: c
unbe “one

5 2“,’;2“ [CP-3000K

o) direotion of rotstion 13:;;h?n _

d) gear ratlo et type,

: nation
(201 Stefting systen Y ’ :;:otrio 1neftia' .
' starter CEp-2

5t X *0ld pressure regulstor )
| * :ﬂn::pa p . .‘PHA"" QHP
| bg number LT o onen
52, 8 1d awitoh Lo

OI:;; . , 3119 o; 2= 9P

bg number o L. .

[ . . _ e . — e i TR e i - . =M

C—O—N—F—I-D—E—N—T-I—A-L

‘

-+

" IWNIRIOR SYSTEN

Magnetor 4 oo
a) iuaber SR

b) type '

c direction ot ;ataxion ’ 4

d) gear ratlo

park aﬂvanoe of . both magnetoa
in degrees of erankshaft rotatidm -

‘(both mgﬁnetoe are aet by oylindar
042

B

Engine firing order

Hagneto breakor nontact points
£6Py. mm
apark plugs'

gtype
b) nunber per oylinder

VALVY TIMING

1

degrees of orank-

i

Valve timing in

shatft rotation(oylindera ¥o.% and 2):

intake ends
exhaust begina

d) exhauct euds
Clea:nnoe between the rocker arm
roller and the velve stem

(engine 00}d) for ail inteke and
exhaust valves, mm:

i intaks beaina

-

soreened, Cl=38-5C
R ,

etz 50X1-HUM

C -

?'aaraenc‘& u51 Wz
t-Hand "

Ol?gtt -_,_. K e e

‘240, + 1° betort TDC. x
1n oompresaicn struko,"

44 OBt hGm bt eB3et 25 |
(=Te2e4-641.

o.z’-‘o.a, -

" 23%*7 pafore TNC
660+4 panat BDC
740+3 before BiX

. 2%0489 paqf THC -
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SRG T TN T = -50X1-HUM

r _ el
— = - —
o ) e e et e e ?

!

}
- L] . -
! , 7 .
53, Auxild ariy W, . | - o)
! | ary ri B" 1Q Ipr N right hand I'Ot;..tion, i

, . gc::kratio 1.9 (to
3 L ) . . erankshaft r,p.m.)
| 54  Auxiliary drive, upper _ - right-hand rotantion
T » | . “ . gear ratio 0.865 (to
!55 Dr£§é‘t¢ taohomet . eérankshaft r.p.m.
. ) achometer * ight-
generator ( 449r -1 <u8) Eeﬁﬁtrﬁifg 3?;331221

crankshaft r.p.m.)

-

. NOTR:. Directiqnlof rotation of
engine dcoessories drives

; is given if looking at

: - thelr flsanges from drive

———r - - .

' shafts gide.
-%6. Dry weight of engine,kg not more than 1,100
57. Fngine diensions, mm
&) length .with IPB-82B pumg 1,887 *4
b) diametér (including rocker
boxes dovera) 14300 + 5

2¢ P-3 MAIN GRARBOX TRCHNICAL DATA..

1. Model ' P-t
O 24 Gear retio C.07407:1
"3+ Drive shaff direction of
“rotation {as viewed fron freevheel) right-hsnd
L, Direction,of rotation of main rotor
drive shaft (as viewed from reduciion
, . £03T) left-hend
e Eydraulic punp:
a) pumber two
! b} type gesr-type, Eltk41
) ¢) direction of rotation left~hand
: d) gear rstio 0.933:1 Aud 1:1
P65, Tachometer generator
{ a) number . one
i bJ).model 44yr-1 -48
! ¢) direction of rotation right-hand
4). gear! ratio 0.5:1
[!'7. Drive 6f main rotor blades
‘i heating generator: .
| ag geor ratio catd 0.771:1 ‘
b) direction of rotation _ i \
 (as viewed from mafm fearbiex.) left-hand o
8. Cil pump!
Bum , ) one
I & wvi ear-type, ¥i-5
' ¢} direction of rotation eft-hand
¢) gear ratio T.145:1
5 et ————— — & e &
(:) C-O-N-F—I—D—E-N-T—I-A—L
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—aa e fey o e e Yl I
" iy ﬂ h.‘ v -————.-u--q._--..u'-.-—-_..—_.-_
o by

A0 B —- O (R IV,

A— s,
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9, Tall rotor drive: .

a) direc}iondog rotation - L
K &8s viewed from mg

; b) gear ratio i geaxvox)
, 10, Sunmer and winter 01l grades

~

« 11, 011 pressure at 7:5¢
rating, kg/omg 77% normal

12, 011 pressure at low engin 7
‘ Kp/ons gine cpred,

 + 13¢ 011 terperature at oil sump iy t
with engine running at ?Bipnormgl

left-hand
1.0:1
EK-ZE,EC-.?O
(roc? 1013-49) N

3.0-6,5

not below 4,0

reting, ©C 4070
| 14, Dry weight of maisn cearboz kg 471420
' 15,  Main gearbdox dimensions, mm: B
a) height .
bg lametar 165300

| JOTB: 1, Direction of rotation of engine aocessories is given 1

the accessory flanges are viewed from the drive shaft
SideS. am

2+ The gear ratios of the accessory drives sre indicated
with respect to main gearbox driving shuft.

q., ¥ALIN DRIVE SHAFT WITH FLEXIRNE COoUrLINCS,
(ansy. 316984) o

1, Purposa transmission of torque
. fron engine crunkshaft
to P-3 maln gearbox shaft

" 2.  Humber, - one
2.  Length, nn 1,860411,5
, 4y Telght, kg 0+ 2% ‘
' . %«  Centering of drive shalt When mounting in a heif-
| . - copter, the centering
! 1 fiangeo play at outer
\ dianeter in reletion to
1 zeni~coupllings during one
| conprlete revolution showld
| not exceed 0.65% }
B . : F
, I
I 1
i
!
i
- {
1
|
|
i P - — +
c:) C_Q_N_F_I—D-E-N-T-I-A—L
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! PREP 2 Sy
| Ammx or. msm mn pss, um cmaox POR mm. e

i .. L PHBPABATION FoR STARRTNG. S .’?!}
| SR
i

To prepare ths engine. and l:am
gaarbox tor ht y
the follormg oparations: ““1‘5 oarry ﬂut 1

c i L
_ haolt-wlhether the holioopter ta.nka are ﬁ.ued with gasoline
and 011.. o + ;
2. Drnin gasoline sedimant frnn the £11t0y sump and fuel tank
- FUmPp. . ry e
§ 2, Cheok,tho fuel ayston and the fuel boodter pusp as
. Tollowss -
. a) ueifﬁhather the ahuf-otf cook 16 oloaad
b) start the fuel booster- +pulp (with the ahnt-ofr aock airn
tight tho funl Pressure géuge should inéicate "0"). c
- e) opén the shut-off dock end ece whether the ¢ eauge registera
gasoline pradenre,
d) oheok, the condition ot the - uolenoi&-contrulled primins
valve by awitohins the primin,g switok tro or three tivea, after 1 |
'thu solenoid?valve 15 switched on, fuel leakaze showld ogour frem JL»
I;the pipe oonneotian of-the supercharger rear section; xi
! 8) .5!711;011 ‘off the booster pump and close the shut-off ocok,

WARHIRG. Wiih iHe engine inpperative the shut-off ocogk must
' be alwgza olosea, otherwise gaaoline low from fuel tank {nteo
“the nga interidfr through HB-82B pump. -
i . 44 Cheok %he proper operation of '3
8) throttle oohtrol ("Colleative pitch oont-ol").
1 ") HB-82B puup manual - control lever;. - :
i - . “e)Z*superchorger two speed drive ewitol) - _
< da) olutoh,‘v : PR
_e) oil oooler shutters, ' . ’

1) outer cowl chutters. : ‘
5. Aith the ‘ambient adr tenperature below +§°d*§0r the ensino kR

and bolow +1 o°c for the moin gearbox, delute the oil ‘While starting
ond warm up ‘the engine nnd nain gearbox aoooxdi.ng to the oporation _'
‘natructiona‘(See paragraph 2. section II1). ., ‘y"iax =1 i

.r_‘

*y

\ s ;.

O
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' -ture for whioh the oil has baen diluted (sec Table 1),
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Al e b 2 wa

64+ Before starting the engine‘aﬂd engaging the main gaarbox
‘with oil diluted, make sure that the oil _temperature in the engina.
,and main -gearbox luhricating nyatems correeponda to the temperaﬂ i

e Table 1.
011 temperature in engine aad '
mainﬁgearbox oil systema, oC,” Peroenfaegn°£ifﬂs°1iﬂe

e

| From +5 to =5 (for engine) ' 56

. From +10 tq -5 (for main genrbox) T 5=6
Frol -5 Lo 415 . 10-12
From ~15 to =30 (for engine) - ' 1820
From -30 and below (for engine) 18-20
From -15 and below (for main gearbox) | 16-12

7. When by the time of starting the oil ‘temperature in enzinew"
and main gearbox lubricating eystems is below the minimun for
«#hioh the dilution was nade, the engine should de etarted amd the
waln gearbox cangmged only after the oil in the oil systems bhas
been hented $°C above the minimum temporature for which the oil

twas diluted,

It the oll temperature Iin the oll systems excceds the terpe-
rature for which theo oll wana diluted the engine may be started end |
ithe main 5eurbox engaged without heating the ¢il in the oil
systema. !,_' R

8, If by the time of sterting tie oil temperature in  the !
engine and main gesrbox lubricating systems diluted for -30°C 1s
below =30°C it is necessary to hest the oil in the oll systems up
.to A tomperature of not below -250C before the engine is atarted
.and the main gearbox engaged.

| . 2. HEATING UP THE ENGINE AND -5 MAIN GRARBOX,
{

1, Bofore starting heat up the engine by ground heaters zhen
ioperatins at an ambient sir temporature below ~59C with oli diluted
‘and below +5°C with oil non-d{luted,

: 2, Coves the poworplnnt with the heutproof sover.

' 3s Bbat up the engine through the botton access door to the
Ifan having removed the lower seotion of the imner oowl and direct- )
iiug the hot afr flow to the engine clutsh, and through the botiom
‘Bocees d6or of the cowl to the supernharger rear section (Fig.10).

C—O_N-F-1-D-E-N-T-I-A-L
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o Fig. 10. Engine heating diagram. -

g0 1) Intake cover; 2) oowl cover;
© 7 3) oap; 4) adapter; 5) hot air sleave.

O L

-
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ber H_ent lfp__-the engine ti1l the ¢ylinder head texperature - o
i recches +30%Obc with oll non-diluted or +59C with ol diluted, .
. 5+ The air temperature et tho héater outlet ahou.ld be within
;1oo°—120°c.=,- .o [

g 6. A8 soon as the ecylinaer head temperaturen have reasched
L those" ’i.ndioatod in peragraph la, replooe the sleeve from the cowl’
:bottom access door to- gearbox.(rig, 11)
i HOTE: Shonid the engine be atarted several 'times during a
} Ilying day, do not heat up the engine if the oylinder
: R heada und o1l inlet temperaturs 1is not below +5%,

“ .-,v .

"UsE oF DILUTBD KYPOID OYL POR WIKTER OPRRNATION OF
' Iﬂrxnnnnxamn ARD PATL ROTOR CEARBOXES.

1. During winter ‘éperation (at an esbient sir tempernture
' balow. 006) i’illithe inteimedints and tail rotor geardoxes with
dnnted h,yp‘bld i1 consisting of 2/) hypoid oil (FOCE? 4003-33) and
1/3 aviation o1l ANT-10 (roCcT 6794=53) by volume. :

Prior to using, the 4ilmted hypoid 011 ahoulé bte thorcughly ll"'
: nixad np :tor J=3 winvtes. : j

. 2e When cperating with diluted hypoid oil in winter, do mot - ,
heet up the mein gaaTbox; intermediate and tail rotoy gearboxes :
i befora starting ‘4 their oil temperature i1s not helow -59C, |
' By ‘With the ol temperature in the main gearboz frem -15% to - |
! -30° hegt up only the main gea:r‘box till 1ta ofl température 4is 1
* no¥ belo‘w -5°C° '

4 hould the '01) tempersture 1n an *the ‘goarvoxes be bslow
~30%¢. shéat atp the main gearbox till 1ts oil tempersture is mnot |
below -5°c ‘and- the oil temperatures in the 1ntermediate and tail
gearboxes ere not delow -459C,

CAU‘TIOH‘ a) When' operating the intermodinste and tell gear-

S ;'_“ boxes with diluted hypold 0il, the oil filled .

L e in the F-5 main geartox at an smbient {empere- !

.« »  ture below ~150C shéuld net be diluted by more |

- . than 12 per cont. i

b) -pgior. ta throwing in the engine friction clutoh, i
':

i

|

- .' L " turn' the mein rotor manuslly two or three complcte
revoluﬁiona.

O . C-0-N-F-1-D-E-N-T-I-A-L
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|
e o= e e v —an

f& “ T Pig. 11, P-3 gearbox and clutch heating

diagram.
. 1) Cluteh;
= - - 2) P-% gearbox;
. " 3) hot air sleevé.:' Lo
' -
h -, '\.\\
13
: ‘ 3
- ) J. ,
.o )
C-Gell=F-1-D-E-N-T-1-A-L
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: -7 ¢) Throw in the englne triotion oluteh not 1ater than

in 10 minutes. aiter manugl turning of the main
rotor ang ohioking the o1l temperature in -the
- Boarboxes providéd . they wors hented Up. !

When changing the wintex' for summer operation of the inter- j

e

dlate amd tatl rotor gearboxea, drain out the winter o1l mixture
uvough the druin- plugs and £11) the system with not-diluted hypoid
4
ROTB: The oil residue in the gearboxes 4o allewed not to be
drained prioer to refiiling,

; 6o In. case of, codasidna)l inorease of an amblent sir tempera~
"; e-up to +300C 1t 13 allcwed, as an exception, %0 oparate ,the B

' :ermadiate and tail rotor gearboxes filled with diiuted hypoid

- 7+ Change the 011 as specified in preriedlo maintenance opera-
-ons in mocordance with valid operating 1nﬂtruct1un irrespeotive
R what kind or 0il the system is £illed with,

i T
[y L

3. STARTING THE RIGINE, <

"Prior to starting the engine: ‘

14 Make sure that the engine ignition switohes are set in
e BEIKNIOTEHO W (woren) position. |
2. See whether the supercharger two epeed gcn:‘ dr*ve va_ve E
riich 1s in the " 4“"“cuopoom6 * ("1-st speed”) position.

4 3r~bee whether the clutoh switch is i the 73" position,
""eep ‘the button pressed for 1 5—2ece). ‘

"4;78p% the cowling" flape in positiona: "Om“P"'"'C’ ¥ ("open®) ,
h ouimer ~and maalfpumo * ("eloded?) in winter ané the shutters of N
he oll. coalera m*the “BO-KPmmu‘- (*oloaed") position,

P B Ralease the transmission vrake, : v

5 6, Forea°the oil to. uhe main gearbnx. Sta“t %he engine when,
Fter :l.t has been hented up, the main arive - shaft ( fron the engine
the ﬁ-S m:l.n gesrbox) with the flaxible ooupln' oan be rotuie
p ua.'!.ly bymtl;e :tlexible ooupl;lng :Ln the direction opposite $o the
hgine” norml rotation. s i i
-, The midn drive shaft ig ailowed t6 de turned both by the
-ﬁylina iooated closer ‘40 “the engine and by thet lcomted closer
p the P-5 main gearbox; if the main drive shaft does not rqtates
y Eind; heat up the engine, P-5 main gearbox and teil Totor gear-
bx by ‘the . gxuund heater $1)1°the pain drive shafi can be furned by
fid 1n the difeotian opposite to its normal rotatiun.

s -— ——— e A R Tt S e T g =

i
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+ Inpadiately bafere lhrulg, fwrn saginy BM
he atarter with the fgmitiom awitoh 50:!'24 the mammael . oﬂng »

or of the Mt823 dlr.ut-injutun pwp in the emanuob o N
atop') poaition without uodornting the starter n;-hnl ﬁu }
his, mesh the etarter and kup At angeged for 6-7 sec. - ' 'H

The engine orunkshaft showld resate 3 serslutiane.
If the engime crankshat® cannod be turned by the startex--

poter (at & supply voltage of 24v), remove ane spark plug - froa’ 7
i
b

: _; ) '_a'

vlinders Ho5,6,7:8 and 9 and turn md:: ths cratkshatt Y
'evoluticms by. the fan blader to drein the mecumuiated gazoline

pnd oll fron oylinders os. 647,8 ant 9 through th N
) oo, s , ugh the syurk plug - j:

P _SARNING, Do not turh the engime cEgmikaett by the sterter - | b
ter accelerating the flywheol sinea the Prescnoe of gggoiina &nd |
in the oylinder comh’gggi-on chanbers may oaﬁae a gz;u-an.u p”

N 8. %he time betwobn turning the engine branhha.ﬂ br
' ta.rtcr &nG engine starting should not excesd 4% pin. Gf:hem‘e‘
arn the crankchaft agoin, '
3 9. Béfore starting the engine, after cold oranking by the
. tarter. tura the modn roter monnally 1/2 revolution in the a1
i ticn oppocite to its normal rotation to prov:lde tha engugonend
the. P~5 gearbox freowheel. '
10. Open the shut-off valve and set the lar r or the HE-G2H
in tke nﬁ&mouopmthﬂ" (®Auto. normal") positism.
11, Push the collactive pitoh lever Iu.u': ﬂown\'rard and ce -,

12, Operating thu hs:nd -operated pusp build w o pressure §
k.g;/cm2 x) {not earlier ¢than )0 sec before atarting the eng
e main glirbax oil system and mointadn 1t during 4 miny aftard
pgine hos boem started in order to £111 the osvities ot ﬂu ol
pris with o1l ( Pig. 12). a ' -',
3. Set the ctarter switoh in the -Por.upgmma ("etart.s) ,;,_‘1‘
fition. The duration of the s¥erter ncosleration at a supply -u:l. 1
24¥ should ndt cxocecd 18 aes, and at a vnltage exceeding zw-

15 sea. ?- }
'x) If the oil nyatem of the P-5 sain smbax 3s £111ed wﬁh h,t
0il the oil preame should be not less then 4 kgfon?- A

il ' '3
; B
. . : )

i

:1 : : : 4
- ‘ '

” N r

Ll e e - gt : r‘“‘
e s ks . = - M it A o b b Ty e T T e e
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While the starter flywheel is ,8toeleratod the engine
crankshaft should not rotate. Otherwise, stap aooelerat-
ing the starter flywheel and by meshing the starter se- ~‘f
veral timee try to disengage the Jaw from the orsnkshafti
. Or turn the orankshaft manuslly in the dirention of |
normal- rotation by the fan blades with the ignition !
|
i

-

switeh nogLee,

14, Start the fuel booster pump ( the indicated gadoline
resgure should be 0,5-1.9 kg/em?). :

15« 48 soon as the starter flywheel ia aocelersted sufriai

tl;, move the switch to the ™ Cuenncrue n (nyegy "Yposition

ind switch on the ignition and prime the engine after 1-2 seo,
; Fuel must be Primed by separate vortions at 2.3 geg 1ntarvals?
ltil the engine baegins 4o run adoothly. :
. Keep the starter gwiteh in  poaltion 2 e NNCHUCY ("itazh ") e
0T not moxe than 7 sec, .

e - — )

VAPNING. 1. Do _not mesh the uig;&gg_jaw by hand conirpl lever §
’ with _the flywheel accelerating electrioslly since,
'F in _this case, the clestric motor brushes being

energiszed will rise which will causs the starter.
failure.

2. The atarter electric c¢ircuit must incorporate a
fuse for not more than 500 a.

3. Uo not turn the. engine cronkshaft with the starti AL
after preliminary flywheel acosleration as the .
presence of fuel or oil in the cylinder cembuation |
chambers may cause a-hydrsulic impaoct. [

4, The timeé between oranking the cugine crankshaft by [}
the starier and the engine starting should not exceed |
15 .min, Otherwise repeat oranking. - R ¥

%¢ Switoh on the electric starter for not more than 5 ,!
timee with 2 minutes' intervals between each switch- '
ing, after that cool the starter during 10 minutes. :

. It is nllowed to switch on the starter once with ¥

' combined operation time of not more than 22 sea.
‘(acoeleration time is not included),. in the other |
four starting attempts the starter combined operation 3
timé_ahould be 7 sec. (acceleration time is not includ-

ed tod).

'y

hinreitagi-neriets SR - R

1 Ji—'l' e - v rmw—imm. - m o= o oa¥ T e mc o VERS st e

O . C~0-N-F-I1-D-E-N-T-I-A-L
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) 6. If, after the crankahatt turnin | ’ 21

] £ by the starter, the ’

. starter jaw does not d1senghge+ fron the acoessory "
érive shaft, twm the orankshart manually by the ran
blades. in-the direction of 1ts rotatien $111 the Jav
disengagea. ‘

16. As.soon aa the dngine has atarted, aet the atarter stitoh
the "Bummgcuo "("orf") poaition and watch the feadings of
he 01l presfsure gauges. If ﬁuring 5-8 ge0,’ ‘after the engine .has
een started the o3l preaaure in tﬁ& rear oil pump, does not reach
‘ kgfcmz, stop the engine, #ind and eliminate the cause of troud

mrrmﬁ_ After atarting the ongine, watch the mainm rotor opexaf
: J"hould ‘the:retor not rotate; do mot engage the olutchﬂ
and stip the engine inmedimtely, Having atapped the ')
. engine, che¢k the freewhsel for engsgement by uurning Iu
the rotor bdlads 1/2 Trevolution in the reverse direotiony B
ané repeat the engine starting, o
. 7. With the engine running smoothly, stop priming, awitah
ff the fuel booster puzp and’ run the .angine at 900-1,000 r,p.m,
)y smoothly -moving the mixture oontrol laver, s d

{ 18, If the engine falls to stert after three attempta,stup
Itnrting, find and eliminate the cause of iroudle.

: 19, .When* atarttng tha engine,.obaarve the following inatruo-
jfona: K : e ]
) a) do not move the colléctive pitoh 16VEP and . do not 1ucrense
he speed in, excees: of 900-1,000 TePelly by operating the thtatt1L
'ontrol*since, with the olutsch thrown out, thia ‘BaYy result in th‘
ngine' grerspeed;
. b) do.not move the HB-82B pump menusl coitrél levér from the
‘ﬂﬂmouo/manmon ("Auto. normal™) position to thé internediate
osition; ‘

. ¢) do mot overprime the englne since the overprimed engine _
1111 -not start.properly, espeoially when -the. hot engine 15 started °
oT the second time. S o |

-,

O : C~0-N-F-1-D-E-N-T-I-A-L
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zgauxncn OF WARLJHG P 7mR EHGINB ARD xﬁcnsxnc THE CLUPCE
'ITH NOW-DILUTRD oL, I mns BNGINE 'OIL- srsmsu. ’

1. Warm=up the engime at 1 000—1 100 r.p.m. wnt1l the oil -

1n1et temperature, reaches 40°¢
90-10003. and thﬂt of the oylinder hoads

Do not run the engine X

uthe clutch thrown cnt.g. ®% 8 speed exceeding 17b00 TePele with,
« After the aén ;

oil and oylinder hengin:n:::atzznizar::d g :0 e tamperature %

clutch as follows: . PATGETEPR Ty throw in the

&) some 10-15 sec before throving in the olutoh, bufld up
the pressure of 3 kg/om? in the ol system of the P-5
main gearbox by.operating the hand pump x) If the oil
syastem of the main gearbox is filled with hot oil, the
oil pressure should be mot less than 4 ka/om + Pump the
0il until the oil pressure is built wp i1 the main genz-
box by its own pump (after throwing in the elutoh),whioh
¥i1ll be indicated by an increased foroe on the punp handle;

b) run the engine at 1,100 r.p.mo;

¢) set the olutch control switch in the *"II" position and
preas the button for 1,5-2se¢., which will sorrsapond -$o
the "(n" positian of the friction clutch slide valve
awiteh (see Fig.7). : . N
After the friotion clutoh has been engaged the speed of
the moin rotor should gradually and smoothly increase
aécompunied by the simultaneous deorease of the engine
speed (the crankshaft speed) to approximately 600 r.p.m,

d) oomplete engagement of the friotion clutoh takes 17-50 set.
from the moment the power button iz pressed and is de= Jd.
termined by coincidence of the polnters of the engine and

‘ P- 5'main gearhox tachometer indioator (2734-2).

PARNING. 4. The friction clutoh mist be_engaged rithin not morea

han 50 sec. to prevent overheating of its perts. ;

2, To control the solenoid owitches of the friction ciutohq

she voltage in the clectrio circuit should ba not less than 2iv, J»

x) If the ofl in'the P-5 main gearbox oil system is hot, the .
01l prossure should not be lesi than 1 kg/umz.. . .
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B After the clutch hes been enguged, smoothly inorease the
ongina speed“at 1~2 win intervala after every 100-200 r:p.u, Yarm
up the engine at 15,400 P.pem, until the {temperature of tye cyifnd-~ .,
e hcads reaches 100°C and that of inlet oil - 309¢, then smoothly !
'change the engine speed for 2,100 r.p.r., and complete warndng up '
to this apeed, - “

. The maih geardox is oonaidered warmed up when the oil inlet |
tenpen.turd reaohea 40°C, !

--jtsgounncx OF WARMING UP THY RRGINE AND THHOWING
. “TH-THP CLUTCH WITH DILUTED O1i, IN TER EWCING
OIL SYSTEN,

1o Warm up the engine at 1;000-1,100 r.p.n. with the fim air
inlets eloaeﬁ until the temperature of the oylinder heads rouches
40 and the. temperaturc of inlet oil 1is:
at 5-6% gasoline content . din oil 30°C

at 10-12% gasoline dontant in oil 159C
at 18-20% gesoline content in odl 09

ROTE: Betore throwing in the clutch, do not warn up the anginp
above the indloated oil temperaturessince this will deo-
crease oil viscosity ond incrense the time necessery fo
throw in the friction clutoh. .

2, sfter the engine has heeh wormed up to the tempersturc

' indionted in paragraph 4, throw in the clutch as indloated in

:arugraph 28 b,c,d,e,f of the preceding section.

3, %ffer the clutch has Leen thrown in, jradually inerense

’ e engine apeed at 1-2 min intervals after every 100-2C0 r.p.u.

Varm up the engine at 1,400 r.p.ns until the temperuture of the

cylinder’ hﬂnda reaches 100-120° { for better evaroration of
paséline) and of imlet oil - 30°C, then chengo the engime spocd
for 2,100 r.p.m. and complete warming up at this speed. )
Ly After w&rping up the engine, if the oil in the oll 3ys’tnm \
is diluted by more then 10%, evaporate gaacline from oll sgain, ;
Evaporate gasoline with the fan air inlet shutters closed,
at 2,100 rip.r, and the manifold. pressure of 500-550 mm dg. uniil
the normal 0il pressure ls puilt ‘up at s tempersture of  the
°Slinder hends within 200-220°C and the 011 inlet temperature
within 40~50°C. !
After socomplishing the evaporation, run the engine at normal %
rating and. maintain for 7 min. the oil inrlet iemperature not :

-__..-,.-__.--— o
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+ Flga1de Engine and its accaaqorie% operation
- check diagram.
(engine warm-up time depends on ambient
temperature). | '

1) Starter woceleration; 2) engine woarming;3)eluteh '
engaging; 4) engine and main gearbox warming; 5) fuel
and oil evaporation; 6) magnecto and apark plugs opera~
tion cheok; 7) geaecrator operation check; 8) engine
cperation chetk at normal ratings; 9) eungine operation
check at toke-off rating;i0) engine operation check et

~low speed; 11) engine operation check with superchargaer
running at 2-nd speed; 12) oil pressure check;, 13)en-
gine ccoling; 14) spark plugs hecting; “15) oluish
disangaging.,

e o e o - .
.. ar R .

.
iy e ——— %y rm—
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) atter cheo}d.ng the 8
power Ommerﬂ. Ty " ¢ i .# ]

5..‘

R

1, Bun the engine at normal rating and. tie mporchargcr at
the first speed and oheok the engine 1nstrulenta réhdinga

2. The instruments sHould indicate: .

8) speed, T.p.m,

b) manifold pressure, mm Hg

o) fuel predsure, kp/om?

d) oil pressure in. the rear ol ' .
puxp; kg/on? . -

e) oll pressure in the cam cluich-
611 liine, kgfom?

© £) eil inlet temperature, °C

.+ for non-dtiluted oil}
for diluted oil .

£) recommended temperature of
the oylinder hesds, °C

24 The main gearbox instrumsuts shouid indicate:

a) gearbox oil inlet tcmperature,oc
with non-diiuted oll
with diluted oil
" by 3=6%
by 10—12%
b) 611 pressure in the gearbox = .,
%% ‘the temperatures indicated
above, kg/om?

. CHECKIRG $HE EWCINE AND P~5 MAIN GEARB(R OPERATION

A? TARKB-OFF RATIRG.

‘Instruments readinga.

| ai t :

¢ The 1natnments should id oate!

: a) spaedi TP . E

i b) manifold pressure, mm Hg.. )
8) fuel pressure, kg/ow?. =

e) 0il pressure in the. ‘oap olutob
011 ine, kg/on”

cmacxmc mfm xnrnm m pa-5 nm mnnox mmmx
o AT FORMAL mrmc.”':“, "

1+ Run the engine at take—off rating and cheok the engine.

8) oil pressure in the rear oil pump,ke/ons

:‘ !SJ -,

' -‘—-".'
.-lf -

Lo - '
< 2,400
~ 970410
1-55.-210 . .

5.0-6,5

not be;ow 3.0

-

40-80 S
20-60 i

not more then 225

from 40 to 70

from 30 to'éﬁ l
from 1C to 4%

« Trom 3 to 6,5

2,600

1,12%410

1,5~2,0.
5.0-720

3.046,0
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“T) engine oi) inlet temperaturae,oc:.
for nen<diluted oil : '

. tor alluted of1 . . ~ < ' Bousg il

i g) weximum temperature of thé ) .
! cylinder heads,“9¢ ST
’ L]

\ nat nore thon 250

, s R':n :he enging at-take-off rating for not nore than b min.

s oheck should be performed 1f re
quirad b
Hight o, | h y the oonditiona ot

. |

the liaits indloated for cheoxing the main gearbox at nornal |
rating, |

CRECKING PHE ENOINE AND Pa5. BALN cmaBox mnmmxou
’ . A LOW sPEED, ™ - . DY
- MR

Move the rotor blades to the minimum pitoh by operating the B b
colle¢ctive pitch lever and run the engine at low speed by operat-
* ing the throttle control grip. The engine should operate amnothly

without vibrotion and ghow no signs ol mixture enrichment or lrmav.u-—J ;
ing out, : -1
' The readings of thae englne and main genrbox mstrﬁments -
should be as follows: : , -
spoed, T.DP.0, 550-650 -
fuel pressure, Eg/dﬁz not less than 4.0 -
,01I-prassure in the rear oil pump, ‘ '
, kg fom®- not less than 2,5
' 611 pressure in P»5 main gearbox not less than 1.0

CHECRTHG THE 2NCINE OPBRATION AT THE SUPEBCHARGER
SRCOND SPEED AND WASHING THE SECOND. SPEED CLUICH
! . © O PARPSY

! ,
1o If during the flight it %11l be necessary to ewitoh on
the superoharger scoond speed, its cperation should be checked
vhile testing the engine o ground. _'Hith this aim 1n view, ™m
the engine at 2,100-2,200 r.p.n. and -move the supercharger switoh |
from tho "40"'(.Kopocme f (f~st spoed) to "2%Fcuopoemé ™
(2-nd cpeed) position, whioch should inerease %he &anifold pressure .

. (Pk) by 20-30 o He. . S i

C-0-N-F-1-D-E-N-T- I-A-L
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,bef%re ihe:nuxt'uthrttng"according %6 the in- :
3 "Filling aud Replénishing the 011 in the

011 Syatam"

4; "Aftexr %he engine has- becn stopped, open the outer ocowling
ot the eagine- and the main gearbox and perform the following ope-
ations:

H a) oheck xor the °ngine and main gearhox fuel and oil Ieahs
and tor any wnlocked pEItS (especially drain pluga and cocks),
whe*‘he,. paxts contact eath other and whether there are worn nnd

;damngeﬁ planes; ‘ ’

' b} switeh on the fuel dooster pump and oheck the fuel systen

| cnd AB-828 pump for tightness;

| ¢} theok the oll level in the main goartox oil sunp end, it

| necessary, replenish the oil system, !

! 5, Close the ahutters of the engine and moin gearhox outer :
| dowling' and cheok their fastenings, . !
LAUTIO?‘ To prevent damnge to the ignition wires inewlation do not |
oloae the cowling shutters and do not oover tho engine with the ‘

lo_nvas ouwar when the temperature of the oylinder hewuds exueeds1?d*'

64 FII...,mG AT REPLEI’ISHIHG THE OIL IN EKGIHE ANT }
E P~=5 MAIN GRARBOX OIL, srsrxu.

e Fill the engine end EBin gearbox oll aystem 50 a6 to ssgurs a
recuirvd duration ot flight.
| 12, P121° 011‘1nto the aysten of the engine or the main gearbox ( :
1eddition to-the filters of the oll sexvioing tmok)through a gaul
filter. 1natalled on.a hose discharge cook with a galre ‘having not
less than 1, 600 holes per 1 om? (ganzc o, 40). .
Je When filling the engine systep (if -all oil-hos been drained),
' dischargo tho air thiough the cotk installed on the pipe feeding
F {011 to the rear oll pump. After a dénsc apray of oil appears,close

the oock: and loak it, The tank should contain 50-60 litres or oil.
| |4, Fill on into the maif gearbox until the: oil level in the filler :
| lneok. of t‘he goaﬂwx oil sump no longer drops. The 01l level should
f be batveon: e marks of the“dipstiok which 0orresponds to 35-40 11%,
of 0fl in laiﬂ gnarbux odl systen, After the main gearbox oll

‘8ystem has been ﬂlled with oil, foroe the 011 to the rain

+

t
t
!

e —————

,,--._
‘A .
-

.
L

-y L n i —————
i
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geatbox by operasing the hand pamp f&r‘z-s
| turning the Totor menually,” -

5 Depending o1 the tdmperat‘l:trc of the- amdient air £11 ,
engine and main géarbex oll ayatema aa folloks: -~ ' Hme
| e) at a tempersturs’ of the: ubient alr”
3‘ engina.and +10°C: for the.main gdazvox -
“ed up“to +80°C, MAY. ;

i b) o a temperatiire of the amhient air +5°C or below for

. enpine -ond +4 6°c or below for the main
Bearbox, as a
lﬂiluted oil 85"1ndicated in 'l‘able 2, s | Tule, with|

min, sioultanecusly

Bhove +5°C £or the
!ith non-diluted oi) hend

-

Table 2,

-~

! ‘ Vinimﬁh temperature of qaeoline content ”
; (i amblen¥ alr during 24 5 041 in peren Eg?ger§1¥iedof ot
t  hours befora starting, oent and by & eC ¢
] oc . volume - | § e
S N S ,~, é

Irom +5 to -5 (for engine) 565 (19/20 not more thun +20
. . parts of cll and
1/20 part of

<::> K ‘ gasoline

. Prom +10 tor—ﬁ (main 5«6% (19/20 not more than +20 i

i pesrbox) , . parts of oil and

. . ~ 1/20 part of

£ . ) ~gasoline)

CFrem -5 b0 -5 . 10-12¢ (7/8 rot more them +20

’ : ’ parts of oil angd

: 1/8 part of

) gosoline)

Jrom «15 to -JG (for' Do . . not more than +

| wWain gearbox : : ‘

From ~15 to. =30 (for 48-20% {4/5 parts not more than +20
ﬁngine) . _ of ofl and */5
part of gneoline)

§

:Eelow -}0 (far engm.) Do from =30 to +20
Belo'a 0 for main :
geRThox ; ¢ 10-12% from -30 to +20 |
BORE: 4t ‘A temperature of the ambient air delow +5° for the

englne ard balow +109C for the main gearbox; the oil’
syatema noy be filled with non-d1luted oil hieated up

to 75-80°C,

Lo - - A ————
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6o. Befere“.tilling the ‘éngine and moin gearbox oil systems

'with dilntad ?oil o terparoture of the agblent air below ~30%
raat wp io lmgint, oi]. sunp and the gesxbox oil system ¢o '
!twf-ﬁra o? not lana thsn -250¢, .
i Thile 'hia%mgtup ®atoh the readings of the thermoneters indi~
lcatmg {:heaoil .htlet tenperaturu Yo the engine, gearbox snd o4l
| tank.

a

s -:- - . ‘
z 7. The’ engine 011 aystem oan oe raplenish.cd b‘oth, befere and
. efter tesfing the englpe, . |
[ I the engine oil system is £111ed with diluted oil ,replenis
111. with diluted oil befoxe testing or with non-diluted oil sfter
iteating. : .'-'7 : .
' 8, Replsniah the main gearbox oll aystem with diluted oil ""
| voth before arid ‘after testing. ]
Y., .'I‘he of1 d4lution percentage of the 'eple.nishgd vil.should
"cm‘reapond o the oil dilutidn percentage in the oil Aystems of
| the ens.im and the. main gea:box.

L]

- WASHIBG THE »LUTC-h (BUGINES OF TEE 4~th SARIES).

‘ Rash the ‘slutoh” at the €nd ot avery flying day znd after the
enpine ﬁva hom-a‘ 0perat1cm.

Wash thé clutch as follows {without Aisengaging the com

clutoh):. ‘_?'4

, with the om olu-toh en.gagad run tke engine at T00-8D0 r.p.m.

Ib} moving ‘khe clntoh soleotor switeh from the"IV? to "III" position

end preaamg thé button for 1.5=2 sec. ;

In-thid- poai.tion the friction clutch siiding valve is on.

¥ith the aan clutch being engaged, inorease the engine speed ur §

12 100 r.p.m, and run the engine at this rating for 5 min., then ' ..

mn the engm ‘at 730—800 r.p.m.-'end throw out the frictiom clutch -

by moving ‘the, olutchi seleotor .avitoh ffom the "III® to "IV" positicy

(Fis 5) and - p;reasing the button for 1.5-2 sec.

In this poaition tne friction clutoh sliding velve is off

vith thi cam clutch emgageds

L

ey ki e e o

§
%
©
-
L
e it
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more than 15 min

UoU=Nel =l ==l N k= L =A=L,
o = =g i ———
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e RS - A
recommended 60-70
maximum permissible duy
continuocus operation g;ins o - 80
meximum permissidle for not
more tham 10 min, ) 90 -
minimam 40 -
o) temperature of orlinder heads,%C:. -~ -, |
recommendad . . ' . no¥ mbre thah-zzﬁ
_, maxioun parmissible for not ‘ oL

250 "
minirum for good scceleration - 120 ’
D Boi"ThncS  einlet temporsture, o0, |
for nox diluted oll £0=70°
for oil diluted with gasolina.
by 5=6% : 30~65
L by 10-12g ) 10-43

&) pil pressure in the gearbox at
the temperature indicated abgve
should be within 1-6,5 kg/cm

0il presesure may vary by 0,7 kg/om
/¥ithin the specified limits/,

. Je If the temporature of the oylinder heads or the engine or
ﬁarbox 0il .Inlet temperature oxceeds the limits speoified by ope- | .
”“ Eting instructions, ohange the engine roting, I? after this the
_“”emperature does not drop, land the helicopter. : .
v 4. Change tke supercharger 1-st speed for the asecond spred.
gt an nltitude most advantageous for the given type o!.heliGOpter'
find with the engine runaing ab 2,100-2,200 rep.m. .
I --The ropeated switohing-on of the supercharger 2-nd speed 4a
peroitted not earlier thau 2 min, efter 1%t has beeu switohed off.
‘ﬁ S+ It is not recommended to run the superohnrger at the 2-nd
3pced if the helicopter flight condition is secured by the super—
;harger running at the 1-st speed since fuel oonsumption st the
j-nd speed -1s greater than ot the firat.

(:> . C-0-N-F-1-D-E-N-T-I-A-L
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{ SECTION v,

DILUTION OF o1 WITH GASOLINE IN ENc

!

}
, J INE AED
£ .',‘ P-5 MATN CPARBOX OIL STsTrus,

i

F

}

,

The o011 4n the engine and geerbox of
ed only when tho minimun anbient

N
'before starting is expected to ha
7¢1u°c or below for the gearbox,

1 systems 1s to be dilut-f
air tomperature during 24 hours

+5%C or delow for the enginea,and

o to be dlluted. The ofl is diluted with gasolinme of
v | the grade used for the engino.

| :
| ‘ - I. OIL DILUTION IN ENCINE OIL SYSTEM,

.J 1e Dilute the 011 1n the lubricating system of the runping
engline by supplying gasoline into the oil feed-pipe iine deliver
{lng oil to the rear oil pump through a special IEP-3 o4l dilntion

alve,

zI 2e Check the system for leaka and tighiness before the first

ilution, after the replacement.of tho oil dilution valve and
(::) ‘ I‘u:ing 100- hours' maintenance operstions. ;
: The system should be checked for fuel leake with .the engine |
ing at 1,200 r.p. .y with the clutch throwsn out. ané the fuel I
ressure in the system from 1.5 to 2.0 kg/ow? as follows: P
a) digconnect ihe fuel pipe, leading from the 3IEP~3 dilution i
alve, from the oil pipe line;
J b) open the 3XP-3 o1l dilution valve and, aas soon as the fuck
: icgins flowing continuously, measure the fuel flow freom the fuel %
£1pe during 2 min. The fuol quantity should de within 5,4-6.2 1itred;
3

- e

@) Closc the IKP-3 o0il dilution valve and check it for )
ghtness, There nmust be no gasoline leakage, E
3. Mlute the oil at the end of the flying day (#ith the en-

ine running at 4,200 r.p.;m. end the friction ¢lutoh selector
t-toh only in the "IV* position, the o1l capacity being 33«45
1tres) in the Ffollowing mahner :
a) when the engine oil 1n1et temperature reaahes h0~L5°C, run
the cngina ot 1,200 r.p.m.:
b} opemn the 3UP-3 o0il diluticn valve and keep 1t 80 during i

the period indicated in Table 13,

=
- —— =

|
|

O C-0-N-F-I-D-E-N-T-I-A-L
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é ‘ ‘ B e e _%50X1 HUM
2had} T . ] F
1. ‘Table 3, t
' : ; !
i . _ o o
fAn1mun ambient air Tiné ’
. §emperature Cexpected the oﬁ‘rﬁ :Iixich Gasoling peroan'tage g
: 24 hours befors valve is keut s An dlluted oil
'*Fs rt nS)r oc fmia.p open) ,
1a"__ 5 tt A : - : B ’“'na
: om + o ~5 T . " .
o . 2:0° Smts ,3
% {ron -5 o «3 _ Y . 10-12 "
!;om —15 or belaow 6.0 18-20 ¥ i
& | A
E ' CAUTTON) During oil dilution the. 01l pressure im tha rear ?
o1l punp nay drop to 3 kg/on? and in the cam ki -

clutah- pipe line ~ to 2.5 kg/cm .

o) .on the expiration of the time indioated in Teble 3 open
,tte JEI'=3 01l dilution valve and continue to run the engine st
145200 r.p.&. with the friction oluich seleotor switoh only in the
. W3V" position for 6 minutes wntil the o1l n the engine oil .
,a fatem mixes up completely; )
d) when mixing up the oil, throw in and out the friotion 3-
O {eduton twice (with the oan olutch thrown in) to fill 1t with aitut~y ||
_taf oil. The time of the frioction olutch operation being cngoged ! A
~ pmmot not excsed 50 seo. {
|1 The friction clutch 1s thrown in and out when the clutch i
fa ntrol selector switch is moved from the "IV" to "IIY" paaition ; !
' !ihd back with subscquent p;eaaing of the power button; :
- ;ﬂ After the oil has been mixed up, decreane the engine speed |
700-800 r.psm, ond run the engine at this rating for 1.3-2 min.
ic £411.the friction clutch with diluted oil).
‘ e) Run the-enpine for 2-3.seg. at & gpeed inoreased up to
4800 r.p.m,' (the friotion clutch selestor ewltch mst de in  the
'ZﬂWFV" position, heat the spsrk plugs, then deorease tho, engine speed'
‘-_ko 700-800 r.p.m., Gisenghge the trudsmission, set the,aelector :
]s itch in tha YI® peosition and stop the ongine. . |
f) Moke entries in the engine log-book as to the oil dilution S
|
1

—— o ——

e,

-—

- —

[P

L

r

) N th gnaoline end the temperature for which 1t was performed.

‘11 4. 1f the enpine hos been started with diluted oil and for

' !ome reason or other’ is to be 1noperat1ve for 6 long period {during |
: hioh the oil in the oil tank may cocl to an anbient aly ‘temperature

s

L - lcrform additionn) oil dilution before the engine stepping as ! 1
- Hndicated in Table k4o !
I S =t =

<:> C-0-N-F-1-D-E-N-T-I-A-L
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Zable &,

ws e e B0X1-HUM

jan air gemporaturo

adprovions dilution at ana_zsuia; addi-
b tidnsl dilution e

at the expactgd

a1r temperaturs, _eveporatior time, min,

Duration of the preceding {
e operction on the grounal
and in the eir inclulding the M

%+ from after after after after
_— 10 %o 20 .40 60 Q0
20 :
3 e -

From +5 to ~5(two- 435 -5 time 1 - 2x
hdminute dilution) =5 -15 during 3 - - yx
: .~ =15 =20 which & - S
Fron -5 to -1% 45 =5 the valve - 1 ra
B four-rioute di- ~5 15 is kept 2 2.5 3 &
# lution) -15 ~30 open 4 S - 6%
frrom 15 to «20 +5 =5 - R
§ olx~-minute diim- -5 =15 2 2e5 2 >
! €4on 2 2,5 3 5%

~15 =-32

Hote: 1, Then caléunlating the time necozsury for an addd-
tional oil &ilution, the time of the preceding
engipe operation at a speed below that required
for evaporation should de taken as 50F,

2, After additional o4l dilution; mix up the oll for
2-3 min, After the first dilution or during sddi- Y
tional dilution (see figures muxked "x” iun Tabdle 8|
nix up the oil in aocordance with paragrseph "4%,

section I. :
1, The percentage of gasoline in the oil may bde
» ) determinad by the oleometer. |
5, Ifi the engine has been run with diluted oil for more tha
B0 oin., dilute the. oil with gaséline sgoin in cooordence with 7

A 116 3,7 o N
; 6, In{eunmer when dilution is not required, disconneet the

; ‘
Y ;
ih i [P valve and ;—f‘
" asoline supply pipe leading to the PEP=3 oil dilntionlvrr \

2, OIL DILUTION IN P-5 KADY -GBARBOX OXL SISTRH. 4

i 1, Do mot diluta the oil with gasoline divectly in the geerbox |
Kloil esystem, The gearbox oil-system 16 £illed with d:lluf;gd o4l .»-r
%4 rough o funnol with gaure Noo 24 ( 576 holes per 1 on). Before |
d1111ng the Jubricating system with diluted oil, completely drain

Bithe non-diluted oil from the 01 systom.

O S U e —

‘ e emme— -
il e R
;

O C-O-N-F-I-D-E-N-T-1-A-L
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et 2, While diluting oil in the oll servioing truck, trke inte
. 'unt the minicum asbient adr tempersture expected during 24
:+.' e prior to etexrting the engine in goscrdenoe with ixble S.

Table 95,
L_i mum apbient aiy temperature Hecessary percentrge of
pected during 24 hours before gasoline 4n oll (by voiume)
nrting,‘ﬂc ]
- N rom +10 to =3 Seb% (19/20 parts of c¢il 2
Ty - - i and 1/20 pert of gasoliuc) I'
L. w on 5 Lo ~15 10-12% (7/8 porta of »il
. : - and 1/8 part of gasollna)
«15 and below 10-12¢ (7/8 parta of oil

and 1/8 paxt of gnaoline)

. e '
..

i Y 'L'he geerbox parts are hested to a less degree than the
h ne parts, anc. ¢uring operation but an insignificant quaniity s
R611ne eveporates from.the oil. Therefore, %o maintain the requi}
. ,r ts0oaity of oil, oheck the percentage of gesoline in the oll,:&

| 1ag the #0llowing perioda: . w.a-?
' 5) ofter the first 2 hours of operation (or after the firat \%
ju © 7light) vpen atlution; A

.« b) evary 10-13 hours o2 operation after the oil dilutlex,
k. ¢he percentage of gasoline in the oil is determined Uy
-e of a-oleometer as indicated in Table 6.

Tabie 6, t

: ‘ in oil nl
ooific ravity of mixture Gasoline Perocntqge ‘ ]
E 209C (gaduoed) 7 {by volune) :

; N 77 61 with NC-20 oll with
‘ ' soli_ne gadoline .
0.879 - ) 5.0
.' . 00876 A R 6.0
0.87) 8.0
0.8 10.0

e 0,068 * : 12,0

¢ in the 3
The gasoline psrcentage in the oil is determiped in i

. 110n1ug woy!

O : C-0-N-F-1-D-E-N-T-I-A-L
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“ Fform additionsl dilution of the o

C=U=Nel=l=p-E-N-1-1-A~L ‘

———

a) feed the ofl from the o1l systen into a speoiaei clongated
vessel ( of the sgme len

&th =a tha oleomeier);
b) beat the oil in the vee:

zel up to 209C;
c) cubmerge the tleomater into the Yeasel and keep 1t there
: for % min.;

."d) read the apecific gravity of the mix
' sonle and determine the
aocording to Table 4,

S« If the gasoline percentage in the o1l
(for the ambient air temperature

ture on the olesmeter
Rasolineg Percentoge in the ofl

is leas than raquir-
expected by the mext starting)
: 11 by f1lliry through the’
Ller neck 0,35-~0.4 litres of gesoline per each missing per cent
dilution ( with I5-4C litres of 0l1) in the systen),
| EXAMPLE, The oil must be diluted ( according to the ambient
air temperature) by 12 per cent,
The neasurenent mhows that the oil i3 diluted with
gasoline by‘ﬂé eent, To restore & 12 per cent
# dilution, add (12-9)x0.4=1,2 litres of gaeoline,
. 6, After additional dilution, force the oil to the gearbox by
rating the hand pump for 5 min. For better oixing of the gamo-

e and o1l 1t is alse Decassary to turn the oalrn Totyr bledea
:evulutionsz

SBECTIOXK ¥I.

TUSTRLLATION AND ADJUSTYBHNT OF (GINE AND P-~% HAIN
{RARBOX.

1e ADJUSPING THE ELAINE OIL PRESCURE.

Check the oil pressure adjustment after the cil pumps have

replaced and the reducing valves of the oll pumps disassembled
) }
Gdduated.

S ot ADJUSTING THE OIL PRBSIUPE IN FRONT OIL FIM® (MLT-D).

Adfust the o0il pressure in the front oil pump as follows!
4 ) unlook end unsorew oap 1 of thé reducing vulve (Pig.i4),
b) remove lock 2 from the hole of the adjusting plug: F o
0) turn the adjusting piug with a acrewdriver clockwise to in-
280 the oll prossure and counter clockwise to deoreasé 1t; one

& 51ution of the adjusting plug changes the prassure by approxi-

' JiWNely 0.5 kg/on?;

b < h

)

2B . . ’
4 II'

C-0-N-F-1-D-E-N-T-I1-A-L
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PRESYURE DECREASE

PREJFURE INCREASE

Figs 14, 011 prescure adjustment
~ {tront oil purp).

1} Redueing volve sap; 2) adjusting plug lock.

I
b
| 4

e

Q C-0~-N-F-1-D-E-N-T-1I-A-L
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C-0-N-F-1-D-E-N-T-I1-A~L

: 4) atter BdJusting the
'hole of the adjustment plug through.
”soraw down ‘the oap’ tightly: 'and seoyre 1t

oil prtasnro, Pldcs the lgok i.nto t’he .
the slots in the valvg h‘ud.r, - -‘!“
*LX 8 Safedy wite,: . .

Check th
A th the ﬂhgiu nnming.

@ oil proasnra adjuatmmt i

Adjust the 011 preasur
a) unlock and unaérev
acrew (Fig.1 5), , _

b) loosen the locimut of the . ndsnsting scrau
a) holding the lockmut with 5
'!‘o increase the 641 preaﬂure atid oo
one revolntion of the serew
0,7-0,8 kg/am2

" 2) after adjusting the oil preaeura, tightcn the 1oc}mue ot
j the adJuatmg scxew, uore’c ‘down and look the oap.

j  Check the ofl pressure adfuctment with the engine rming’ at -
2 4 200 r.p.m.. Mnifold Pressure of. 820 vv Hg.. {752 norTEal rating) :

nd the - -engine oil inlot temperature of 55°c. fc‘ha o;l prannure
huuld bes

Iin the {rear ofl pump (before the fﬂter), R SN

. kg/oll T 500—6i6 i
1n *he oam clutoh pipa line,kg/cmz ", nat less thian 4.5 '

L 1n the rear 911 pmlp as :roneuu
¢ap 1 of tne z-eﬂue:l.ng 'mire Adjn.utins

Iﬂ.ﬂi s ’u-mnch,
wrenoh, turn gorew 2 c16okwise
ni:ter—cléak\dsa to ﬂeomse 11:, 4
chsnges ‘L‘he pmasure by nppruxina‘tely

]
i

[
:

"

--...:a‘m_lﬁ‘.:. ..: -

T xS -

L

-

,..f;
O

_ ‘f—'
¥
.

B
i

.~‘é._ Anuvsrzxe mnn 0IL Panssunn o TBB Pa5 nxxu an&nnaz.'

_ .&d:ust the -011 prassurs ie the P-5 main gearhox u tbe saze
haunex as. in the engine front oil pump, PR ‘.
' Cheok the oil presaure admstment with goarbox .eperatilg. 1
HOTR Adjust the reduoing valves _0f_th® oil pumps only. aﬁ:er : |
. ¥ the oll pipes aro thoroughly checksd for tightnes: ami
the instmenta-for aocm‘-aoy of raa-dings.‘

f"

- e ADJUSTI!IG "HB ’FRIC"‘IOH CLUTCH VARIAELB JE’P.

o 1012 1t takes Yéss thon 17 e, to engage the rriction olutohgf '
| d.:lust the jot.ad 1 follaws: . . , by ‘lt
8) unlogk and remove the jet oou;;nng mat; . - - =3
b) uniock dhd.turn the jet meedle 1/8e1/s revolution; - - ;;,

¢) look +the :et needle, serew up and lock the cuupling nut;

o - d
o

— - e .

C-0-N-F-1-D-E-N-T-I-A-L
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PRESSURE INCREASE

Fig. 15, 011 pressure adjustment
(rear o1l pump), -

1) Reducing valve adjnsting scréw'pap;
2) gdjuéting sorew look nut.

vl

Q . C-0-N-F-1-D-E-N-T-I-A-L
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:) sturt the engine and see that the ¢luteh {s engngad, ‘
«, 2s If the friction oluteh fails to de engageé during 60 sec '
3’19 the Jot needle 4/8-1/4 revolution as 1ndioated in parngraph" ' i

". -'*’-: .

he ADJUSTING THE FUEL PRESSURE,

\ I¢ the fuel pressur
it e ‘dopa not meet tha speolfied
CG,uat it as follows: ed values,

q 'a) unlock and loosen the cap;

) turn the adjusting sorew clockwise to inorease the fuel
,;Qbanre ‘and counter-clockwise to deorease 1%.(Fig.16),
.,' One revolution of the adfusting sorew changes the fuel
;rassure by approximately 0.15-0.20 kg/cu?. .
» @) look the head of the adjusting norew, tighten 4he cap
with & wrench and seoure it with & sefety wive.

ks, INoTALLIHG THE MAGNETO OF viNCINT,

. |\
FEF A

; When replaoing the magheto, & new magneto may be installed on.
b engine according to the setiing of the removesd magueto or with |
help of the timins dis0 or top deed centre 1nd1cato‘. ‘

R i e ey T Sy

e

M
—rad
-—

PELPARIHG THR HAGNETO FOR INSTALLATION, -

Y

5

'
R I

}
. 1, Before inqtalling the msgnete on the enrine treat 1t as i
ﬂllowﬁ. o - . o

| .
[;_ % @) remove the grease from the drive shaft: °~ E '

y
LA b) remove the shield togéther with the distributor vdlock and
f'ipe the grease from the cam using a dry and thick cloth or &
pidce of chnmois, - : ,
‘7:1ﬁ ¢) remove the cellophane oap from the - braaker ang’ thoroughl i
t#rtlihn the broaker spring stop end its attadhing ports, prevent tﬁgqh‘
5:1339 from getting on, the dreaker contact points and the texto- 3
{1t pad,
"-gf 2. After depreaerving. coat the ocam with a thin layer of tur— ‘
iite oil grade nin /LOCT 32-47/; prevent the oll from getting on |
! #ﬁq brecker gontnot points end adjadent surfaces,
“’f$A 3o Wnen depreserving the mogneto after an oxtended stornge
8 ftor more than a yesr), wipe the osam dry with & clean cloth dampen-.
Oi*}n turbine oil until 1t begins to shine, See thut there is mo . !
‘1 11 leak, ' :
;' .E Apply 5«8 drops of turdbine oil to the oil hole and 2-3 dropa :

i!l‘tha felt of the breaker pad,. ‘ ;

i-.—l\ . — - a i = B o

! S R _-

4+ A

O C-0-N-F-J-D-E-N-T-I1-A-L o
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O

N - .
3

© 7 Pigs 16. Fuol pressure adjua'fcment;"-

L] K - . - _ v

+ . 1) A@;usting sorew aut;.
' 2) sdjusting sorev,

- -

O. C-0=N-F-1-D-E-N-T-I-A-L
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he Wipe dry the breaker conta
chamois moistcned in alcolol,

CAUTION! 1e

¢t pointa with o rlevce of :

der no condition will gasoline be usced for washing
the parts of the magneto breaker and
used for wiping them.

2. The magneto will not operate without
depreserved.

nappy oloth be

r

being previouslygl

g VYhen oorrosion Bppears on the breaker springs
-workins surfaoe replacs the omn,
. alon cannot de used,

and on the oam
for the cams affected by corrog

INSTALLING A NBW MACNETO ACCORDING ?0 THZ SRITING OF
THE MAGNETO RRUEOVED,

The mameto is instplled as follows:

1., Renmove the shield and the distributing block from the
magneto t0 be replaced,

2, Turn. the engine crankshaft (by the propeller) in  the
‘dirnction of normal rotation until the magneto breaker sentact
points are fully open snd then cheok the gap between thor.

The g8y should be O, ?-0 J wm. idjust it if necessary. .
‘ 3. Turn the orankshaft in the direction of normal rotation '
tentil the working electrede of the distributor iinger is oppoatte

| the tiqiﬁé mark on the flange of the breaker housing; the bresker
1ccntaot points being olosed. Insert a 0.03-0.05 &z thickmess gauge
| between the breaker contact points and slowly turning the orank~

' shaft by the fan in the direction of mormal *otation,determine the
¥ begining when the breaker contmot points open. After this, do not
f rotate the engine crankshaft until the new mngneto has been

¥ installed, - . v

4, Uiilock and unscrew the mngnoto attaching nuts and reuwove
§ the mogheto from the engine.

| 5, Depreservo the magneto to be installed, oheck the breaker |
| coitact points gap and turn the drive shafi’ in the direction of
; normal rotation until. working oleetrode 2 of the ¢istridutor i.‘ing-~
-f'er 1s opposite the timing mark 1 on the flange of the magneto «ear
| cover (Fige 17). .
¥ith the aistridutor fiager in this position, the breaker :
contnot points are Just begining to open,which can- checked by
l;insertins a 0,03-0.5 sm thickness gauge between the contact

O C-0-N N_F-J-DE-N-T-I-A-L
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’ & P
i . 17.A\Pistr1bdtor finger position when instslling
SEPESTAE S the megaceto. .
Sy R vy ' .
YN

1) dark on the magneto rear oover; ’
5o .

"
x?-’hl"-r L
il .2) finger eleotrod. }
‘ 7 ‘1‘\'— . ’ -
J"‘ ..‘:_; e v "~ .
.- - - 'Q'- 1.
-t - "?'Ji . - .
y *J w - . - - ['%
. A o 2 ; i
R T . e N
u.,:a- . " - )
"‘ " ': b - I
L] * ."" . - kY
R .
vu e 2
hY '_"..' * . s .
Y., S i
- .
R i !
v, .
- ’ L4 3 1
[ Y .t &=
Q,Q_N_F_I_D-E—N-T—I-A*L
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6. Install the magnato on th
¢ flange of the en
, L tine frent mee-
| tion 80 that the arive ehaft shell mesh vith the masmeto drive °

| The place where the ms
: gneto flange contacta
.be thoroughly cleanea, §he enpine mct

: 7+ Surhing. the magneto on the atude
‘Fulowed by the oval holes in the nmounting
‘brukar cpntéot_ poluts close and open, Otherwise remove &
. ; oA 3 ? ¥ e the mag-
‘nato, hi?n .thlq d1stributor finger one oy t¥0 revolutions snd re- |
peat the ppooyﬂm—a for mounting the magneto on the eugine tryin
jto make the ‘b:;eak‘ei .oontact points 6lose snd open, After 4his :
iplace “the washers on the studs and screw on the nuts by hend. '
§ 8. Inkert a thiokness geuge between the breaker contact noin
fend turnitig the magneto te the »ight, clamp the gauge betwean- the
sontact j)oi_.nt&f;’then slowly turn the magneto on the studs to the
left until the thickness gauge 1s Trelessed.

¥ith ‘thc_: magnets in this position, tighten the mogneto attach-
.iug nuts, and making sure that the nagnete has not shiftod,while
Itighteuing»t_hg nhts, laok the nuts and place the distributing
blook with the shield in place,
; 9.-While instclling the megnete distributing block see that:
; d) the onrben brush does ot fal)l of its socket in tho cfo-
;tributnyj bloek; : ;
; b)-the dfstributing blook is properly fitted on the key. : '
|

to its extréme positione
flange, note whether the

- IRSTALLING THE MAGERDTD USING A TIMING 9ISC AND TOP _
; o T DEAD CRNTHR LNDICATOR. '

x Iﬂﬂéll the magneto with the help of the timing disc and togp
dead center indicator 28 follows:
1, Remove the wnaervioadle magneto;
‘2.- Rémove the front: spark’ plug in cylinder 2;
3.-:Bémevé“ the fuel pump and place the timing diec on ths
flange of thd fuel pump drives ' (‘ﬁ
b
¥
1

4s Indert the top dend center indioator into the spark plng ._ ’
hole .of ﬁo.z ‘oylinder and determine the piston TBC in the curpress
tlon ntroke bﬁsiﬂon. Note this position on the itiming dirc. )
Frine crankshatt by the fan, ses it accord- :
3180 in the position in which the piston of He,?Z ‘
er fails to reach TPC on the comproasion stroke by 210249 ! Jt o
> -

3. Rotating

" +

1 “Q
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6. Depreserve
‘contnct points gap,

position, the breskaer
This e checked by the
Ba

‘qomtac‘t points are iuvat ‘boginning 4o open,
 thickness gauge clamped between the contact
7e Inat_;all *he magneto on the flonge of the engine fromt seo-
. tion 80 that the drive ebaft shall mesh with the magneto driv
' 8. Turning the magnets en the attaching studs to the ex’t:'m
positions allowed by oval holes in the flange, check whether t: i
‘brecker points ¢loso and open. Otherwise, remeve the nagneto tn:-n'-
the distributor finger ome or two revolutions and inetall th: |
‘napneto again trying to make the bresker comtact points close and
.open. After this, place the waehers om the studs and screw on the
nuts by hand, ) .

9 Ingert a 0.03-0,05 em thickness gauge betwcen the breaker
comtact points end shifting the magneto to the right, olamp the
gauge betweep the breaker points,. then slowly twrp the nagneto an
.the studs to the lert wmtil the thickress gauge 1s released, Hith |
:ttfe reagneto in this position, tighten the magnoto attaching nuts cnd
chook tha avoursoy of the mogneto instellstion by turning the I
-engine orankchaft, The contaots should hegin to open the piston 249
'#1° vefora TDC on the compression stroke,

. 104 -Lock the magneto attaching nuts and instpll the distribute
irg bloék:with .the shield in place, !

If a'new distridbuting dblock is to be installed on the mogneto,
tonnect the ignition oables to it as follows: FNo.2 oylinder cabdle
%0 Fo,1 terminal, No.1 cylinder cable to No.2 terminal, Fo.é
ie¥linder cable to No,3 terminal and so on, according to engime
firing order (Fig.18).

1. Remove the timing disc and install the fuel pump in place,
| 12, Rembve the top dend oenter indicator and eorew in the
!spnrk plug,
| " ADJUSTING'THR BREAKBR COETACT POIFTS GAP.

l :

- e

I
i

1, To adjust tho broaker contact points gap, loosen two

{%0rews 3 fastening the breaker plote (Fig.19) axd, turning the !
;“cantrio sorew 2, sdjust the gap with the pad on the canm lug,then |
iﬂ-&htpn’fhe serew 3, The gep between the coantact points should be *
Tithin 0,2 and 0.3 me. !

PR
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CYLINDERS NUMBERS *

1, G -.2; 7 72 -3

“ Plg. 18. Ignitiou wires - to =~ magneto distriduter -
o connection diagranm. -
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A
!
: Fige 19 Ldjusting the magneto breaker contact polnts ‘
E&Pe
f 1) Gap.0.2-0.3wm wiik the bresker on the camy labe;
2) cocentric screw for adjusting the contact polats gap3

| - 3) breaker sttachment sorcws.

4,

O
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CAUTION! Do not remove the breaker apring earew,

2, Baoh odjustment of the br -
¢ eaker contact points gap mmst be
entered in the magneto certificate, =

L o=

6+ DEPRESERVING AND INSTALLING THE SPARK PLUGS OF EXGIN®, - °

Depraserve and inatall the spark plugs on the engine as
followst s :
_ 1. Wasnh out the protective conting from the spark plugs- with .
§ ¢ clean gasoline, prevemt the gasoline from getting intoe the oavity
of the spark plug screan,
. 2a Aftcr washing, blow out the spark plugs with dry,compress-"

€4 alr, dry them up and oheck them for danagea,
¥ 3s Chesk the spark plug hole in the oylinder head: the
| thread and the seat must be olecan and without scores,
. 4 Place s new sesling ring on the spark plug: do no* n*gpl:r
' rings slready used,

‘ 3« Coat the threaded part of the spark plug with grophit 4
} | lubricant £rade  CT/FOCT 5573-50/ preventing the lutriccnt
‘ getting on the spark plug electrodes.
b { 6. Spark plugs must be screwed into a oylinder hend b
- [ and tightened up by s torgue wrench at a torgue of not —acv
;6 kg=n.,
§ F b 7+ Before screwing the eclbow onto the spark plug, evex . -,;j
' ; the An\ontao'!: essembly; the end of the contact spring mu~t bﬁ !ﬁt
v ‘ 4nside, and tl:}e Ansulation bushing - uddnmaged. The ooy, iﬁm;{
{ of the elbows must be acrewed on by hand and tiphtencd up by -8 5

special wrench with & handle of 10C me long, S <:":, .

. 7. INSTAILATION AND ADJUSTHINT OF AR-82B DIRRCT INJ
| ' ) FUEL PUMP. <

-

B In B«82B pump can be installed on the engine by hs )
W . diso end accerding to the setting of the pump to be raw..‘?; oy
i PRRPARING THE PUMP POR INCTALLATIOR, 5 Sovs o \
‘ AT &
i 4. Before instslling an HB-82B pucp on the engine,!‘yug_‘ thé

"‘i pump, using the following procedure: g_:' .
; 8) remove the grease f£rom the outer spurfaces by washi?[,‘thﬂ.__l}
]
!

Y -

pump with clean gnsoline; ‘ T
b) remove shipping caps, piugs and lsbels fros the opsmimgs

on the flpnge; S

| v - y_m -
Cog. N-F..I--N-B-N-T-I-A-L
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¢) 2111 the HB~82R yuiip with clean gaseline through the fuel !
jinlet oonnection, Slmltanaoiml;f, twm the puwp drive shaft by o

special splined wreneh wntil.olann £as0line begine to flow rrom
‘the punp fuel pipe comneotions, -

CAUTIONI Do not depreserve the PC-24B mixture comtrol and PB-10} ;
injector nozele internslly, : '

2. Before iustalling the HBE-82B pump on the enpine,visually |
inspect i1tas outer aurfaces, oheok the dial indicator Tointer for !
.aoooth and free movement, move the manual control lever from the :
| | " Boiki04eHo® (Sof27) to ¥ MakcuMATIBHAS TORANZ® (“caximum fead")

position end cheok the bail joints of all reds for freec movemest,

INSTALLING THR HB-82B PUNP OF ENGINE BY 2IMING DISC.

The purp is dinatelled on the engine by cylinder No.4 with
tho help of the timing disc as follows:

1, Ramova the HB-82B pump if unadrvicesbla,

.24 Bemove the frout spark plug frox oyliadexr Xo.k.

3« Rewmorve the fusl pump; ond place the timing disc on  the

| flange of the fuel pump arive. o
| 4, Ingert the top dead ocentre indioator into the sperk plug
| bole of oylinder Fo.s end determine the piston TDC of thie cy-

B 'iinder on the intake stroke. Note this position on the tiring
| olse, S .

1 Se Rotatin‘g-r'.tpe engine o_gankshaft by the fan, cet it by tha
| timing ﬁiuéiin the position in which the piston of cylinder Xo.4
He 30°t28'paat TDC on the intske stroke, which correapoends to
‘the baginning of fuel injection into the oylinder.

‘ i é. Set the osm disc of the pump o be installed in the po-
,sition corrcoponding to the beginning of fuel injection lato

t

ioylinder Yo.b (F1g.20).
For this purpose: .
! a) remove from the tappet housing the plug 2 ¢overing the
‘Inspection eyo of the 4-th plunger;

' b) turning the pump drive end in the direction as indiocated
] !by‘the axrow (on the pump flangel, aot the cam diasc of the pump
in the position 1z which the misaing spline of the drtt: end
'Spbrhaﬁhen the mark "I" or. the pump flenge, fnd aark “5' on  the
!tﬂppét of the 4=th plunger coincides with the rark °4% on ‘the
"wall of the inspection eye (in tpia caae the tappet should mov?
e Ffrom the pump flange 4o the fuel pipe connactions),

. S U s
e .

o A

i
g W m——— e
L
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rig. 20. Kounting the HB-82B punp.

1) Mark on puep casing flenge; 2) plug;
3) inspection eye agoinst the A-th piunger tappet;
h)iﬁark on tappet ocase; 5) mark on the &4-th plunger

tappet.

e adm—— e ar . -

°
i
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ing:

T coupling of the drive;

© onging and the end face of the ndjustzent coupling;

_ tylinder No,4. Simuiteneously, the gdjustment coupling turns and

" coupling, meke the marks coincide;

the inspection eye coinclde.

- P

T« Witk the engine cronkchatt and- the oan
the position indicated in parngraph b, instpll
engine, to do this:

a) place a gasket on the drivg flenge 20 25 not to clean the -
¢ll inlot and outlet openinga. :

b) install the pump on the drive,.press it by’ thq drive end
to the adjustment coupling of the drive sné, turning the erank-
shaft by the fan bdlades within 28 - 3)3° beZore 70C on the intake
atroite in oylinder Fo.4, mesh the pump Arive end with the drive,

8. If the pump drive end fails to mesh with the drive coupl-

i
dinc of tke purp ia
the pusp an  the

£) turn the erankshaft in the direotion of rotation uwneil |

the punp drive end alides over the splines into the ad}uataent

b} meke sure that the marks on the toppet and the punmp
inapecotion eye celncide. Otherwise, turn the ¢rankshaft sgainst
the directieon of rotatlion andéi then by furning it in the direotion !
of rotution make the marks otincice;

¢) remove tho pump, mark the poeition of the drive adjustmont,
coupling by making marks with a pencil on the cover of the drive

d) set the crankshatt in the position oorresponfing to the
beginning of injeotion {I0° poet TIC on the intake stroke in

the mark on its cnd departs from the mark on the cover of the

drive c¢aning; .
e) romove the adjustwent coupling look and hy ahifting the

) set thb pdjustoent coupling look in place and, turaoing
the orankshaft by the fan within the permissible licite for pump

installation, mesh the pump drive end with the drive;
9, Seoure the pump by two nuts loonted crosewise and check

*he pusp for oorrect installation, employing the following

+

proceduret. . N
a) sct the crankshaft in the position in which the ﬁiqfan of

4 is in the TDC on the suction stroke;
he direction of roiation until

-th plunger and on the wail af

cylinder Go.
b) turn the orankshntt in t

the marks on the tappet of the

ey . . e

}
.

e e emeiere et [
. -
- r . 3
- - e —
- T - _ - == 3 "
et

- — e
— - ——— . o o
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CLITIONY Ensure that ths aarks solncids during the injectica

stroks of the plungqr ‘tappet(in the directiocs free the - "
pusp rlnngo to the fuel pipe connections), sl

o) detemine by the Aming dis0 the Posltion of the omqemt?f.

a% the moment when the marka ooinolde. With the pusp installed s
propnrly, this posaition should b obtsined when the orankshaft 1o !
turned through 28-33° past rnc on tho intaka atroke in cylinder t
nﬂ.‘b, -
4) aecura the pup ooqyletoly and mount the fittings.
.,orcw in the 1napention #ys plug into the pump cane.

.msmmxm THR HD~82B PUMP ACCORDING 20 HE SDA®ING
_ OF THP PUMP TO BB REFLACED,

If the pump to be replacel was insiailed properly, s new :"rp
acn be 1nstallad without the timins disd. In thie enre hefore rc-
raving the old pump, set the engine orankshaft in the positiea
umrreapcnding to the begianing of fuel injectlen into cylinder ‘ﬂ..i,
uning the following procedure: 1
‘ 4, Unscrew the plug 2 of the inspection eye of the L=tk prmp _
O ‘yiunger and tura the crankshaft in the direction of rototien ws%il . j

ek B on the tappet of the h-th plunger and mark 4 on the wall
‘of the inspection eye coincide (with the tappet moviug from the
‘pu7p flange to the fuel pipe connsctions). (Pig.20).

2, Make marks on the tan and the guide vane .aueahly to {n-
dloate the ponltion of the crankshaft at the sonent when <he merks 7 °
ot the,;guth. :pl'mger tappet ard the inspeciion eye cojacide, odid re<i
c.ove the pump from the enginme, Do not rotate the orankchaft unti"

0 new punp 1s inetalled on the engine.

"33 Sot the tan d180 of 4the new pluap in the pomitiocs oorraspe nd4
ing te the begiuning of fuel injeotion into oylinder Doc4 a3 indi~ 4
cated in para.graph & of the previoud section, -

4y i‘dth the. engine ¢crankshaft and the prep can dLsc iz the
laboye’ ducribed positions, inatall the pusp on the angine as ;.ndi
lcatea in parag,n‘phnﬁ,ﬁ and 'I of the previous aection. P

nsmm.mo THE TNJBCTOR NOZILES AFD HICH-PRESSURB PIFES.

}

!

| I lhgn m.nnug the injeotor Hioeeles mﬂ high-preasurs pipss, -

1Tol} g listed belows. i

g oo the ¢ {ng the injeotor norsles into the uppropriste Pl
1

- 1, Whila flnatall .
] - ‘ aled goppar tnde
: holes i’ei the cylinders, place goskats of yoft annealed GoOpp 2

C-0-N-F-I-D-E-N-T-I-A-L
Declassified in Part - Sanitized Copy Approved for Release 2013/01/30 : CIA-RDP80T00246A068000260001-8



Declassified in Part - Sanitized Copy Approved for Release 2013/01/30 : CIA-RDP80T00246A068000260001-8
C-0=N-F-1~D-E=N-T-I-A-L

O -

- e B

90X1-HUM

" - - r

Asheir lewer cene: the prshots rre fprndshed with the indceicr
rezeles. Fofere inrtnlling tho injcotor nozeles in the cnsine, fe- ’
;reserve thon extorzally. - ' -5

2. Pefore replaoing a high-prescure pipe, wash out w new pipd
vith clean goseline uwnier o pressurs of -2 ka/cnz; 4 not biow
out the pipe witk oir to provent clogging.

3. The pipec chould be zecured in rudber bushinge to prevent
their vibruatism, The pipes must not contact caoh other cud the %
engine metal parts (the miniroa alloweble dictance briwpen 'the l
“sipecmnd other enrine parts - 5 om.)

i, To prevent the high-precsure pipes breaking mnd craockieg,
hold the injector nozzie or the pipe connection.by e wrenck %o
prevent their turning while unscrewing the nipple uuts.

5, Lotk all commections cmd sttachments of the pipes witer
the nuts have been tightemed up by & £,7-3,5 kg. torque wreush,

CHECKING THR ERNGINE TUSL CONSUMPTION UITH A FLOW {ETLER.

| Check and adjust engino fuel consumption with the flow oeler =‘;;

) f ¢uring the ground testing of a =aeriy tnctalled englioe efter rep;ns-k 53'5

Q B ing the 1B-82B pump, PC-243 mixture contrel or PC-24F emercits er ; §

! follows: _

I 4. Conznect the flow ceter to the fuel pipe line connecting
B ine foei tonk with the HEI-10EE puzp (Pig.24).- ,
2. otert the englne, throw in the ciuteh, wirn up and test

the engine according tc paragraphs & gnd 5 of this inciruetion.

3, Eeasure fuel consunptlon with the flov ceter at poresl sat

508 normal retings. ¥esgure fuel consuzption cfier 3 rioutes of 'L
toa st the rating cheoked, at the ol inlet tempero~ .
t less than 140°C, |

\

|

‘ engine operat

| ture of 659 and oylinder heads temperature of 1o :

4,  Datermine the houriy fusl wongumption by the forcuial 1
Tfm . J3.50Q0 £ :

| ¢ meas,s-2222280 Y J

\

st .

' ‘ " Vhere ] . ‘
|  nees. - ceasured Tuel oonsunption T

¥£2 - voluce of fuel flown throngh the flow S
: reter, litretu
#+ - fuei epeoific gravity ot geturl tempercture.

L - “At o fusl conrerptien tirme, eec. ' .

Ao m mme

R — a— -
I ——
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FLOW METER-TO-ATMOSDHERE VALVE

¢ . ¢ opgu _vmaﬂ NEASURING CONSUNPTION)
g [K FLOW METER~TO-FUEL TANK LINE

e f—

\DRAmAGE 0F EMULSION FROM
DE - AERATOR TO FLOW METER

FueL oump

-

1 k7 FUEL FILTER
O |l s

<_T0 HB~82B FUEL PUMP

SR
R 2‘?”% )
VALVE LEVER POSITION WHEN MEASURING
- "CONSUMPTION (VALVE CLOSED).

VALVE LEVER POSITION AT ENGINE NORMAL
OQERATION AND ADMITTING FUEL T0 FLOW METER
" (YALVE OPEN),

Fig. 21. Flow retexr-to-fuel systes coanection
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5.‘De_termine the measursd houriy fuel consumption by the "-
formulat .
‘ ige &
Cr * € aegs. = 2"51‘5""“ 1,
s ¥here IV
L Cr = reduced fucl consumption \

t a -~ awblent air temperature k.

Reducod fuel corsumption must be within the limite: TN

: : at normal reting = 410-450 kg/hr, ' 'i\

= et 50% normal roting ~ 155-170 kg/hr. ' \
: HOTE: %hile measuring the fuel consumption with the flow meter at ) '
rotinge checked, remd the HA-82D pump diul angles. : ]

6, If hourly fuel concurption data tgasured with the flow ;
ze4er do not corrospond to the indieated limits, re-adjuvat the ' B 1
12248 mixture control and meapure the fuel consunpilon again, ) 1
; 7. After cheoking and adjueting the pump, lock all the ] ‘
\ conngctions and seal the sdjusting parts. : 5}];
\ 8. In the section "Works performed during engine opercilon” |

B of the log-Book mole the following entrias: _ !
O | Pngine test data: "B
. At normsl rating the reduced fuel consurption 35....k8/0Ty, : i
. fuel injecticn pump dial angle is sesressses GBETECD, ; ‘ﬁ
2. At 50% normal rating, the reduced funel cnnsua:ption 1= o il
B ...........xg/br. Diol angle 15 sse.ecs.deprees. on ;
! 3. Ambient air tempersture 18csceciacnaerine Cs

CHECKING FUEL HOURLY CONSUMPTION LCCORDIKRG T0 THE :B-82% ‘
PUMP DIAL 1.BVER. |

d

i Cheok the engine fuel comsumption when the fuel ccx:uumptionkiv .
‘ﬂum’oned not to meet the specifications or fuel consurpt tion check~ ; :
‘ing with A flow meber 15 inpossidle. - B P
To oheck<the nourly fuel consumption: . eottle bor ‘
14 Determine the temperature of the nir at_theA ‘?bro e S Lﬁ'
jinlet. ; } !

(-4 .
¢ 2. Determine the hourly fuel- consumption et the norpal ane :

! 50% norml ratings by the formilaf
E Gred, ¢ 543

i eh e o

e

H

!

! i
,

{

- R e Tt

[ e e a—
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Tastre

]
|
¢ - hourly fuel consumption at en air tempera-
ture taken at the throttle bex inlet; !
Cyed, - Teduced fuel consumption acoording to the !

. ) specifiontiens at o tempercture of 15°c. ' !'
: *taken from the tabla (gee scotion I, pa- !
ragraph I 19), .
theaa,~ 84T terpernture, mozsured at the throttle '{i

bex iniet, .

3. Determine the HD-82B pump dial lever readings st an air

tomperature measured at the throtile box inlet by the formulat

A =40 Cert +,..ﬁ,_2.,,,_

here
A0 oert. < the diml lever readings takenm from
the table of the tested pump HE~B82B
cortifioste in th; section®Acoeptarice
| l ’ Test? for the normal and 50% nornmal
' B ratings ot the supercharger 4.8t apeed;
(::) ‘ 6 - ealowipted hourly fuel consumption; |
Gp ~ nourly fuel consumption taken from thei
. table of ID-82R pussp sortiflaate; +
i : - E - coeffioient ot hourly fuel oonsumption! i
! : change 1in kg/hr.: for each degree of | ;;f
1 the dial lever turning. fo‘ the normnl‘ N
' ‘ rating k = 5.8 kg/hr ond for $0% I
normsl rating k = 9.1 Kg/hx. i_p:
4, ¥With the engine warmed up, determine the dial lever read- i
‘1nga at the normal and 50% pormol ratings. It the readings of theti
'Gial lever do pot meet the limits calculatcd in parsgroph 3s ai;;e
*the HB-52B pump &8 indicated in the section ”Adjusting the HD- 1
' n_
.'?“mp égggglgz DPatormine the dial lever randings st the ::::azfan
50% normal ratings at the throtile box air inlet tempera
EHOC'
g I, Calculate the fuel conaumptiﬂn

,
t
L
'
-
!
i

|

"for the normal and 50%

|
1
Mormal retings by the formula. : i 1
. For the normal rating: f
' a%g:;}iz = mw kg/hr (pinimue conmmption) k
Ll 4

o tcny p————— T . _ __

l_

O
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-

|

- " R - - " ;ﬁ - _‘ ‘.—*-" \
R il
430251 '
G = _m:§72. = 490 kg/hr (maxizum consumption) P
L] t !
For the 50% normal rating: 1
. 155:51 :;
* 50373 7---- = 169 kg/hr (minlcws consuzmptien) 1 .
G o 1702513 ‘

555-27-- » 185 kg/hr (raximum consumption)

2+ Finéd in the certificate of tha pump under test in section
spccoptonco Test® the nétunl hourly fuel consumpticn nnd the dind :
.mrer readings corresponding to this coasumpticn.
i A% the normal rating {4030 r.p.m. nen.press. 900 mm fg.) 'l:h‘.
fuel consunpiion in the given instoance i3 431 kg/hr., the dial
jever reading 1s 73 deg. at 50% normal rating (250 r.p.m. man.
press. 630 mam Hg.) the fuel oonsumption 1a 166 ke/hxr. the diel
"lever reading 18 31 deg.

1, Determine ‘he dinl lever readings for the caloulated fuel
cmaumption.

For the nortmnsl xating:
| 73 + 447 -g&21 = 76%(minioun disl lever readings):
O i 73 + 4295‘5‘321 x 83°% (waximum dilal lever readings).

For 0.% rated speed:

310 13?--1160 e 33%(minimuz dial lever xe..dmgs),

. ——

31 + 185 2160 , 340 {maxirum disl lever rer.dings);_,

a

‘ b

| !

I£ the cuality of mixture has been repulated torrectly for the ! )

r at the norzal H

‘#iven inatance, the actual rendings of the dial leve “Mihg ) EeA
rating should be within 76-83 deg. ord ot 50% noraal

i*tthin 32-~36 deg. . |
; ADJUSTING THE HB-82B PUWP,

1

The 1B-823 p‘ump 45 adjusted when the fuel consumpiton does ned I_Ii\‘{

A
& led limits, R
et gzzoizezzju‘:ting the pump, nake sure +hat the improper opera f

|
the mixture quality il
\flon of the emgine is only due to troubles in 4

|
& fustment. . - ;;j
' the ercraid bushing

! 1. Adjust tho HB-82B pump by meens of

22
‘he wdjusting sorew of the pC-245 mixture control (Fig. ¥
(scc Tables 7 and 8)

:
1 T
L]
L ' |

O
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- a i!ln
P
l‘

: Tige. 22, PC-248 mixturp control adjusiment poiuts I
| . o (Re-828 fuel pump),

:1) Aneroid bushing;
* 2) serve-drive atop sorew;
3) adjusting ecrew. .

O

C-0-N-F-I1-D~-E-N-T-I-A-L
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1 . ) 50x1|—|ur\/|

ot —— L
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13 =

A e m e

TR bt W p s iman  \ n A —

Table 7.

Changes in fuel consumption An kg/hr, vhen the ancroid
bushing is turned through 10 diviaions (1/5 revolution).

Rating 50% 65% 75% ?
corsal normal  normal Normal Thke-off
ruting rating rating rating rating

| Hanual control
| lever position auto. normal
Engine T.p.c. 2,100 2,100 2,200 2,400 2,600 Y&
Tuel consumption '
| changes 1¢ 14 6.0 18. " 11.0
: Charge in the 4inl
rﬂadiﬁg' - 2’1 2}3 3.0 Jao 2-0 .‘
i

“j Table 8, |
|
:

| _ Changes in fuel consumption 1n kg/hr. when the mixture
| control adjusting screw ig turned through three nctokes !
(4/2 revolution)

S ot g

‘ 50% 65¢% 75% : i
| Reting normal normal  nor Hormal - Teke~off 11
[ | - ' rating rating rvating rating roting ;"
: ,Eanuaiﬁcontrol 'y,
1 « lever position suto,normal |
! ..
Bogine X.DPafs 2,400 2,100 2,200 2,400 2,600 | g
' ntion ' )
3§§§Eigggnswp 0.6 0,0 1.5 7.0 noo :
\
1 i
Change in the dinl 0.0 0.3 1.2 - t !
]

| reading 0.0

‘ I 2 Then checking the test points at the normel and 50% normal }
Iratings it 15 found that the fuel consumption exoeedsthe required |
]

I
|
§
|

v

limits, make an adjustment as follows:

!

O

C-0-N-F-I-D-E-N-T-I-A-L
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90X1-

. B) turn the aneroid bushing olockwise (towards "Lean®) f
:‘through the ‘necessary number of divisiona until the fuel consump-
§. tion at 50% mormnl rating 1is within the Ifamits.
b) after adjuvstment cheeck the fuel consumption at the pormel
' rating, If in this cese the fuel consunption does not correspond
. to the required lioite, make an adjustmeant wiih the mixture
gontrol screw. ' :
. ° To make mixture leoner at the normal rating, turn the nd-
- justing screw cloockwise .and envioh the mixture-anti-olookwiae,
FOTE: Yt is not reoommended to adjust the fuel conzuention
at low speed without cheoklag fuel conaumption at

s other ratings. '
-1 3. The fuel consurption at low speed is sdjusted by mecns off
. the stop scres of the servodrive (Fig.22). To enrich the mixture,l

B ‘turn the scrow olookwise, to meke it leaner-enti-clookwisze. (ne '

e e e e T R T e e

il BN

5

the fuel consumption at lew speed only. :
4. After adjustirg the HB~82B pump, meke cntries in the '
denglne log-book as to Fuol hourly consumption, diel lever road- |

i: Adjustzent by the atop secrew of the servodriver chonges
r
li

,; ings and ambient air temperature. X
il . .
i .8, TIRSTALLING AND ADJUSTING THE P MANIFOLD PRRSUURE

- HEGULATOR. [

Bafore inntsiling the P regulotor on the engina:

"' -
‘TL . v) remove the oil filter, wash i1t in gacoline and blow‘out
. with compressed air; .
"E o) dlow out the air passages of the regulatgr with comprod
. ca air under a pressure of mot more then 1 kg/om®,
“Jf CAﬁTIOﬁs To not subserge the P regulator in.gusoline. ;
o yount the regulator on the engine as follows:

4, Remove the plug from the breather passage ond sorew in !
the breather pipe connectioxn. : -
B, netail the paranite gasket on tho flange under the Fill
regulator on the orankease rear cover without olosing the FNA

. oil and air paasnges.

oase rear cover, tighten 1t with nuts and ldok it.

;‘ 4, Conmnact the throtile control lever to the Pl contrel
j” jever by rod 2 (Pig.23) ensuring corplete opening snd closing
U’ e . .

— - - - e e - e
o ————

C-0-N-F-1-D-E-N-T-1-A-L

ke e .

i

N
]

raveiution of the screw chenges the fucl consunption Uy 4.5kg/hr.

a) wash it with gasoline and wipe dry.with o clean oloth; ¢

!
'
, : o
I 3, Install the P} regulator on the flange of the crank I
i
}

—_— S

HUM

"y &

Ca e m o

iy -

¥
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A
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.
P

Ce e
R A W




Declassified in Part - Sanitized Copy Approved for Release 2013/01/30 : CIA-RDP80T00246A068000260001-8

C-0-N-F-1-D-E-N-T-I1-A-L ‘
| 50X1-HUM
S S S |
r . . S e L L
4 ’;"
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° - . _.. -
‘ ‘ .if' T ""_it e
i £ - AR .
: ;|
o
p F T
' TREVOLUTIONS
| DECREASE
! ! : REVOLUTIONS
‘ Increast .
I
1 1
Fis. 23s Control roﬁu nonnting 2nl T.DRe nﬁ:us!;mmﬁ
' ‘ ' u‘t low upoad. _ )
' T ‘i) Turottle box; 2) adjustable rodi e
' ’ ron r T e
; *3) manifold preasure ragulator; - - | \ - —_—
o “4) stop screw :or low apeed Mjustient. K : _
! TN .
| ‘i :‘I ';.:‘ 1 l!:
| | f SR
il ‘I ‘, iﬁ .-.‘i : z.
‘ k. ..'.‘-, M
i * - . ) “’ - '
' ' _ - Hf.l-“\L: I ‘-Ii }
? .- ‘J ,‘_:—J N d
. ‘ . . - _ R - e _7,,7_:_:.;‘ 3
i | f e e e ol b 4T P i -"" = -

I

e — e
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- e _owey .
T ORI a e e e -

of the throttle control with the PAservedrive rod retracted or
cxtended. The length of the adjustable rod xust be 22645 am, After -
553u5t1ng:the length of the rod, meke sure that the screwadein ands
of the rod ¢ldae the cheok holes.

S Instail the throttle control rod leacing to the control
panel, observing the requiraments indicated in the preceding
paragraph.

ROTE. Sinoe the PAN regnlator is used on the helicopter
~ to refuoe the manifold pressure &t take-off rating

fix the PMQ control levor ot the foke-off rating
atop. (Pig.zli)- b

6. Check the sdfustment of the PAl regulutor instulled on t§
engine while testing the engine et take-oZf rating.

If the PN Tegulator is properly adjusted, the manifold
proosure at inke-off yuting should be 1,125410 ms Hge If the mani- .
told pressure 10 below or mbove the indicated level, adjust 4t by ‘
stop screw 2 {Fig.24). One revolution of the screw olockwise de-
¢roases theo manifold pressure, und anii-clockwlse-increuses 1Y

by 25 mm Eg. _ . .
Check the acoursoy of adjustoent during the next subsequent
(::) B testing pf the enpgine. L

rnting or more may result in o temporayy exoesasive supax-:
churging up teo 2% mm Hp. above the take-off reilpg which |

NOTE: An abruph opening of the throttle wide up to the toke~off. i
‘subacquently subsides to the normal during 7-10 sec, .

9, ADJUSPING THE D2NGINE LO¥ SPETD.

. The cngine r.p.ms 8t low speed are ndjusted by meahs of tho

low spead screw & on the throttle box (Fig.?)).
h Unsorevwing deoreased the engine r.p.m. wherens screwins.in

- inoreases them.

O «
. C=0-N-F-1-D-E-N-T-I-A-L
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. : _ )

Fig.24. Texe-off supercharging adfustment. - ;

1) Control stiex PNA; 2) stop screw for adfusiment of
teke-off supsicharging.

e e e e S
C-0-N-F-1-D-E-N-T-I-A-L
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' | Noe.

Canps of Trauble

| after ceveral firings,

[Spiiumpfp=t S e B

| 1. Underpriaing;vhen storting
’ the engine.

¢+ Overpriming

P

-

3. Insuffioient heating
( in winter)

4, HB-82B pump piungers in
gtoro position (disl lever
at 00-69)

5, Booster coil-to-magneto
lead imsuletor damaged;
lead poor contaots.

| 6. 0il in magnete; breaker

H contqpts pointe olled.

. 7. No or very smell breakex
oontaot points gAP.

8, Magneto improperly instell-
ed,

9. Spark plugs oiled or demp
4
E . a
10.Fuel £11ters clogged.
) 11.Dé-acrator to fuel ‘tank
hose cioggad.

Price gaaciine in quantity
netecsary for starting.

Pfure ongine cramkshaft by far
ngoinet diverotion of retatisn

2 or ) revolutions with thrctfhﬁ'

open sad repeat starting.

Hept up engine before starting.

Check *off"™ rod for relicble
operation.¥her starting,EB-82F
purmp manual contrel lever in

“ARTOHOPMBIBHO® ("auto.normal®)

position.
Check) ineulation nand Zegd
contacts for sccurity.

"Wash magneto, olean breaker

contact pointb._' .
Adjust gap for o.rto-o.::o ane

Check magmato setting aod sed
spark advance angle of 21%41°

' pefore TDC ob compression stroke

in cyilnder No.2.
Remove spork plugs snd check

. them: Wash and d;g;if BeCasdETY .

Waoh out fuel rilters. :
Plush out or replace hose 1f

notesALIY .

C-0-N-F-1~-D-E-N-T-1-A-L
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Zngine stalls st low spend.

50X1-HUM

Iew spesd stop on throttle
box inoorrectly adjuated,
Mixture quality at low speed
incorrectly adjusted.-

Broensive engine R.P.K. at low apeed. .

Adjust throttle valve ¢penlng -
by Btop screw,

Adjust mixture quality at low
speed by PC-24B stop screw,

Low speed stop on throttle

box incorrectly adjusnted,

Play in throttle box valve ..
control systenm,

lLean oixture at low apeed.

Seepapge in suction system
(industion pipe nuts not
tightened up, no sealing
rings; geskets, ete.)

Friction cluteh . Iaila to_engege,

(¥nginé and rotor R

Insufficient oil pressure.
due to excessive dilution
with gnseline or toc high
temperdturc of diluted oil.
Seienoid switoh unservice-
able,

Adjust throttle valve opening
by atop screw,

Remove piey froc comirol
system,

nMjust mixture quality at

lew spead.

_Check ail sealings o eustion1
aystes for tightening axd
preaence of gaskeis,

P.Mi do net oaincide)

Fraporste gascline with malr
grarbox disengeged a% 1,200
r.p.m, Decreose oll terpera-
ture. _

Change switoh.

vngine vibration cor exoessive speed drep
R TT) ~switohlng the- mngpo.o.

cae - o

Spork plugs faulty.

Lean mixture.

. are cgvered with ofl, cheok

Chock spork plurs under
prcssure sng ehanpge thenm, ir -
wnservicestle. If spark plugs '

compression in ¢ylinder and,
in obde of lo® conpre-aion
(below 3 kgfco ),examine cy-
lipders and piston rings ahd
change them 3f unserviseable,

Enrioh mixture.

C-0-N-F-I1-D-E-N-T-I1-A-L
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- !3. Riob mixturs (vibratiom is - [ '~ MNeke #ixture leszer. !
: :  partioulerly comsplouous,” -~ ' R 8.
! when .switohing on supers - Lo R
charger 2-nd u:peed 1n - N\ ’_ S
t fiight. ’ T . R A
‘ j ’ ‘ N p . = Y ' .
.4, Breaker contact pdmta ge’p- . Mjust gap for 0,20-0,30 da. b
Mrnperiy sdjusted, B SRR - ’l
‘%, Breaker attuc?mt aore'la i .. Tighiten sorews. If noTéw - oy .
loose. S ocnnnetorn are. loosenae. s
'; repl&oe nsnnto. s
'6. Kagneto carbon bmahcé ‘ cznnge oarhon bmshas.
) dmgﬁﬂo : . ; r ‘
7. Famty'magneto. Change nognato. . #
8. Improper gaps between valve Adjnst gnpa tor 0, 35"’0'25 B, i i
stonms and. rookor 'rollars. ia
. .. ‘. 24
‘ Foor ggamtgg of indivitual oylinders . r_“j' ; .
o J 1, Spork pluga dmged . Change spark pluga. 5 ! $
W 2. Iuproper gaps between valve . Adjust gops. L
\ I stems and rooker rollers. ‘ e .‘ti
FJ. Injector nozrle 0logged. or Rramine and change Lnje‘:gtor 1;!_ .':
ddaroged.’, norele 1f neoessm L i_’u
he X 1ti;:n wires insulstion’ Check eontacts of s:nitiﬂn e
‘ ;e ‘:Bgnkeﬁ dowp poor wire con- wires fer asourity; perfors b
0 !
,  %agts in block, poor festen- ringing tost. Reploce. wires
|  ing of wire oontact epring, ‘if 19“1"_?'
i wired inprbperly ‘oonnected. L -
TN ghupreasnrﬂ pipe damaged. ctxgn‘e.e ,h\.i_gl-_;:ran_a?:?e pipe.
| iﬁ Pucl leakmge throvgh high 2ighten up o change pips
» L R .

-~pressure‘pipe oounections

HB-82B 'pu'mp plufiger Yeturn
spring” dmeea muuaunl
plungors seiged (punp- oont=
rol lever ™oves vrlth
iufﬂoult_y)

O

C-0-N-F-I1-D-E-N-T-I-A-L
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" Remove pump sud rapaﬂ.r 1t by .

changing aprins or vw
plungu'a

-
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P i

1
!
|

8, Cylihders,and pigton . : Chook compresson, fit valves
" 'rings worn, leaky valvea, if necessary. Change defeciive.
pinton scored and other oglinder assemblies and parts.

detecta in oylinders.'

.

Excessive r.p,m. drop when switohinp off_

-6 _magneto, '
! 1, Spark plugs defective. Cheok apark plupas for epark.
: ' ' ) ing and tighiness,
2. Improper bresker ocontact Adjust gep Tfor U.20=0.30 oo
" pointz gap.
3. Rich wixiure (excesaive drop Control mixture quality
62 P.p.T. oD one magneto)
h.‘Inéufftoiont spork advants Cheok apori advantce apgla,
angle. Set muxioum angle (229 tefors

TIC) if necessavy.

_Rngine'fniis 4o daevelop full power ouiput.

O ' 14 Rich wmixture. Adjust mixture qualisy.
2. Injeotor nopglces défeotive Heplate injector ncagles ,1f |
P foulty.
13. Spark plugs damaged, foul - " Replace spark plugs. ;
or wet. |
4, Tosuffioient brenker. contact Adjurt breaker pontact point
4 unt
points gap, burned or dirty gap, clean bresker contuct

points; change maganto 1t

ints
e | contact pointe severely bu

. Hcgneto 1noorreat1# installed Install magneto. correctly.

5
6a anve ‘0legrances improperly Adjust velvo clearancos.

ndjuated.

Tk

. Insufficlent monifold pressura.

Supe?charger speed comtrol Ad just supercharger speed

vnlvc lever povenent restrioted. control,

;
|
)
%
!
I
!
K
|

I

!,-‘
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L%

2,

3.
by
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Enpine stalls when increasing r.p.m.

To heavy an o01) in mixture -
oantrol servedrive (1a winter)

Pc-aka mixture control adjust-
réntsincorreot,

PC-24B mixture control ancroids
damaged.

Seieing of servopiaton in low
specd position or of assrvoe
drive slide wvalve.in upper
position.

HB-82D pusp incorrootly
inatalled

' Engine smokes

Mixture control improperly
adjusted (too wich s mirture).

Aperoidh shrunk or dataged,
mixture contrel parts wormn
(too rich & mixture).

VYalve olearsnces incorrcet

Piston burned or sogored.

—m Bh o~

L

‘Eliminato seising.

geat up servodrive,

Adjust oixture comtrol,

Chagge ancroids

'Tustsll HE~825 pump
uorract;r.

Xoke atxture legnar

Change anerolds or J:'Li:t"’ém'er:l i

oontrel j

Check valve olearances

ot
¢
!

Check oompression, find

dacaged piaten, remove
ceylinder and examine
pisten. ;

‘ No or low oil pressure.

Too heavy an 041 in oil pipe
line to o1l pump (in winter)

Oil'punp reduoing valre
improperly adjusted or seieed,

Pressure gouge or its wiring
defaotive.

Heat tp engine ond oll 4
tank and main pipe Jid
Adjust.pressure by reduc-
ing valve, Change reducsng
wnlve or re-assemdle it.
Chack wiring.Change

pressure gouge. j 18
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he 011 exoessively diluted with Check’ poroentage of gavoline in : Jl
gosoline, oil 83 indicated in Scction V. i,(

Low 04l level in oil tank,

011 pipe line n?t tight
enough,

-

S
6.

011 ecverhoating,

H
|‘
i
i

Cheok to ses whethor gasoline
lecks into 3IKP=) oil dilution fi §
cock. L
Replenish oil, ,

Bliminnte leaks in oil line
conpaotiona,

Evaporote gasoline or ¢hange oil.
i
|

o011 freesins in o1} oocoler -
(in winter).

Low oi; level in oil ﬁnnk.

1.

24
3
L
%

i
Thermometer defectivg.

041 coolexr dcfective,
011 foaming.

Cylinder heads_ovorheating.

Heat up oil cooler, .

Replenish oil.
Change thermoncter.
Change cil ocooler.
’Change oil.

1« Too0 lean a mixture.

2, VYalve atem. to rooker
' roller clearance.
Amproperly adjusted..

13. Mngneto incorreotly installed.

Note. Teo high temperature read-
1&35 may be due to the following
lcdﬁsen.,tharmocouple.indtoator
o their defective wires; poor
iblasting of cylinder (spark plug)
lofi whioh thermocouple is install-
ed: exhaust gases blow on to
thermocouple.

1. 011 tonk overfilled

0i1 leskage frop breathers of supercharger front
opaing.

Borich mixture.

Adjust clearpmoes in all volves
for O. 35’8 25 gm,

Install magneto correctly.

Check (oslidraote) or change
oylinder hends tempercture

gange.
Rliminate canses for poor blust-

ing.

Bliminate exhaust gases Ylorg
I

Check oil level in tank. I'rain
excessive oll..

C-0-N-F-1-D-E-N-T-I-A-L
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2, 011 overheated .

Remedy as indicated nhove,
J. Platon rings or c¢ylinders

Cheok sompres=ion.Change worn
; worn. :

parts.
| 4, Improper oil, Change o1l.
¢ 5. 01l exceasively diluted Checkr IKP-3 sock for
| with gnsoline tightnesa, change 0il and

replace cock if neceasary.

SECT?TION VIII.

MAINTENANCE OF ENGINE, P-3 MAIN GRARBOX AND MAIN DHTYE SHAPT. #

Reliable operntion of the helicopter power plant during the
' overhsul life cian be ensured only when the operating rules outlin-]
B ed in this instruction are obeerved and thorough aftar-flipght '
| inspection and timely perlodic paintenance operations are cayricd
j out,
= Afthrflight inspection of the engine and the gearbox must ba
B performed ot the end of every flying day.
(::) Perform periodic meintenance operations:
a) after thd first test of the engine ond ithe main gearbox.
b) avery.50 hours of engine opcration; .
¢) every 100 bours ¢f engine operation. 1

14 APPBR-FLIGH? DIMSPRCLION OF ENGINE AED .P-5 MAIN CGEARBOX.

1; At the end of every flying day or after every five hours [

. of engine opcration, beéfore stopping the englne a% 1,000 r.p.m. )
! with the cam clutch engaged, throw in the friction clutch and zun o

! . : for 3-% win., then deorease the <f -
L

| - the engine at 2,000-2,100 Tip.m. :
i . speed to 1,100 r.p.m. and throw out the friction cluich. Stor the
!

engine.
| 2, Corry ¢
follows:

a) open the ¢

and oil leaksge; )
b) feel the temporature of all oylindera to the touch; should,

i any ‘of them be insufficiently beoted or everheatéd find and reamedy
| ' the cause of trouble; '

ut the after-flight inspection of the capglne as

owls of the power plant and check 1%t for fuel

——— — i

i - — = '

) . . —— ——— _ .

L e e e E———————————————————
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|

L
. ) ) -
¢) check the fan biadés for:dents and domages; I |
i

i o ———rha —
s A e ——— _ —— s .

o I

o e -

d) oheck the exhaust pipes to the c¢ylinder head ethst .

stacks for tightness and security of attachnent; f

" ) chéck the intake pipes for asourity of sttachmens; I
: £) cheek the connecticns of the fuel and ludrionting systems | .
tor leaknge paying speoial attention to the high-pressurs fuel %
H

pipe’1iné lending frow the HB-82B pump to the engine oylinders;
g) oheok tha high-pressure pipes for oracks, see that the
pipes do not contact each other and tke engine parts;
NOTEB: Tho clearance bdtween the pipes end the engine parts
must be not leos than 5 mr, Vibrating and rubbing
, pipes mist be fastencd and the pipes with orael:s oxnd
‘ aigns of wear replaced. !
‘h) eheck the aperk plug elbows for aecurity aad position in !
relation to the exhaust atocks. mxe cleprance between the exhoual
staok and the sperk plug glhow should be mot less than 25 mm;
1) oheck the.ongine-to-mount end the engine mount-to-heli- .
copter structure attsohsent, end also the .engine socessoriea, pipe-
1ines. ang, electrical wires. attachment for. security., . .
Check thn cngine accedsorles for fuel. and . oil leaks. .
‘ J). should radio interference 1enrer be high during flight, -
chcok the ignition wiring shielding. The shielding oonduits should | ;
' be withont dorages and seourily grounded;
' %) check the dial lever of the HB-82B puap for free and ency [
i movement up and down to the stops; .
! 1) cheok the engine control system for smooth operation,
Efreedom from playss security of attsohmt and locking.
‘ ¥hen crncking the supercharger tmo-npeed control maka m'e
ltbat iha lever is moved easily from the stop “fleppar CROPOCTH
1(1_3“ Spﬂed) to stop "Bropad cgopocfh' (Z-n.ﬂ apecd). If the lerc

faila to rench the stops, the! stperobarger speeds will be engag
inoo::plote]y which may csuse damage to the two-speed drive. N
) check the oll ghd foel drain pipes leading from th# intoke

mpee -and combustion chsmbers of eylindera No. 647,68 sud % for

clémilinons and sgourity of sttachnant"oheck the fuel pump druin

‘| pipe:for fuel loakage. _:* S : L
-3 During the’ afterdrng.ht inspection of the maln gesr ox%i .
; exanine, the gearbox-to-smmt en¢ the gearbox mouni-to- ‘

&
t

e ana W W

helicopter gtructure attaohmenth Check the pesrbox pecasaories,
ttachment;
'Dlpm an¢ eleotric wires ror security of & H

- - e = v

. -
| s 4 e A
e

- —— e — -

O
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b) oheck the attachment of the oil lines to the gewrdox o4l ,
sugp for security and examine the ssalings for oil leaXage; S

8) ses that the oil pressuxk-gunée tube doea not contaot the '
gearbox or helicopter structure;

. 4) check the sttachment of the vsin drive sheft flexible

;auuplings to the engine and main gearbax flanpges for acourity,
i Bvary 2% hours of operation remdve and wash the throttle box
'ody filter. .
X ‘Coat the filter with o pixture consisting of J0% of goeolinme,
jand 30% of .01l and install . it in plece.

. 2. PERIOPYC RAINYNNANCE QPERATIONS ON ERGINE AND P~5 MAIN
: GEAHBOX- AFTER FIRS? TEST AND EVERY 50 HOURS OF ENGINE

- ‘ ’ OFERATION.

I T- B

! 1, Perfortm all operations included in thu after-flight
iinspdetion, . A

2,-Fnile the engine is still hot, drailn 0,5-1.0 litre of oil
.from the oil sump through the funnel with gause Fo.24 (%76 holes
‘ | :per ; ona);and noke sure that the goure is clean and the oil doas ‘
@ B inot ‘¢ontain shavings. : 'l“‘
" J4 Remove th% HOC-19, BGC-19-1, MEC-29 oil Ffilters, 1111
|filter, auxiliary £41ter built-in the HMB-82B pucp and aece thet
there are né resin. deposits and motel shavingsa. Waech the filters .
in-gaaoline, examive the gauces, coat with oil and inetall ther in 't

plaoc. .
o 5, Hemove, exanine and wash the fuel syaten #1iters and Hi-073

pump'f;;tera : |
! . Sse that the throttle valve opent and ¢losca fully. / i

"6, Wash all hinged joinis of the engime control rods with
gasoline and coat them with technical vaseline. ;
7}'Cheoﬁ'the centering of the main drive ahaft as followa:
' . 8) unberew one of the bolts ettaching the shaft seni-~ [
3 box flange; 3
couplins t6 the engime oF godr t :
] K B)rinaert a check plate "A" under the unscrewed bolt and l|
| lsecure it by this bol¥;
c) attach » specisl claxp "
1ing outer £ shown in Pig. 2%
t  poupling ouler flnnge 88 ‘ R
- . @) watohing the indieator poimter, turn the aain drtvefn::ft
: | one comploie revolution and make ‘sure thut the deflection o &

%nadcator pointer does not exceed 0.65 om;
: g

with en indicntor to the semi- B

e s —
e dap———— v
e i b et = S . . _ _ _

O
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Pig. 25. Diagram of shafts centering check
" (ot engime and gearbox shafts).

1) Zngine; 2) cluich flange; 3) devios;
4) indicator; 5) free wheel flonge;

6) gearbox.

2 U e ame——————— — r—— ————
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e) remove the clamp with the indicator end the ¢Hook pln‘kc.a }
-gorew in and lock the bolt;

LY
f) proceed in the samp way cn the other flange of the ahnﬁ;-
8, Remove the gaure filfer of the 61l pump pressure seotion
vof the P-J msin geprbox and b¢ sure that the ﬂlter ia free fxom B L
fresine deposits end metal sbavings. ¥osh the filter-in gasoline. IR
em&ne the gaure, coat it with oil and install in Place,
' 9, Brery 50 hours of cngine operation.perform the.following .
periodic .maintensuoe .operationa.on. the atarter: . A
a) remove the brush opening covars ahd blow the comtator ondis .
"the brusbes with ary air. preventing the dust froam getting into
the sleoctromotory
b) cheok the brushes length anﬁ aské chamfers 0,5¢30% on the
front. gnd resr edges of the working swrface of the brushes. ‘
' The length of the chemfered brushes mmst be not less than
45 mm, Otherwise, replace the bmahea by nerx nnea from the in-
dividual set of spars parta,
Inotall the brushes in plasce sLd sesure tham. .

\ . 3. PERIODIC MAINTENANCE OPRRATIONS OF BNGINE AFD P-5 ¢BARBOX |
O | AFTER BVERY 100 HOURS OF BHGINE OPERAPION.

1, Porform all periodic naintensnce operations prosoribed
iatter the first test and every 50 hours of oporatien. . -~ "

2. Bxamine the magnetic plugs of the front oil pump nd gear-
béx oil sump. Change oil completely in the engine snd gearbox
hnbrlon‘ting aystems, _

1, Cheok the dlearsmoes between the valve utems and rocker ©
arm rollers in sll oylinders, ‘The clearsnscés for the cold fngine
\ahonld be 0.35%8'%3 +23 pp with the piston in TIC position on the
compression ntroke.

“‘P While adjusting the olearanoces) . cet the nﬁjnsting screwa of
all the valve rocker aris in the position  1a which the s..o: 02
Jever is between the marks on the sdjusting sorow (spaud a th
sugle of 120°) and'the screw protrudes over the surface of ® .

Fig. 26, '
valve rookeT a.m as shown in
then ndjusting the clearances, turd the engine arau!cahait \ !
le ty the fan blades after having - uoroved out jone spark piug \
cylindel
fron Ie;acl(;hczk the ;1ghtenins of all hose olamps of the engine an: 1
of tha.nuts attaching the indnction p:lpee to the front sec‘hion 0 E

the superchargels

O
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P?lg. 26, Yelve roockers adjusting sorews insiellation.

1) Max: aerew projeotion above the rocker {(for exhnust
valve rocker = 2-4mm for intake valve rooker ~ 0.5£3); .
2) Correct position ¢f the sorew relative to the rocker !

L

alot; . ‘ ‘

3) Incorrect position of the sorew relstive 1o the \
rooker slot (acrew oil pasange coincides with the - A
slot). 1

N

C-0-N-F-I-D-E-N-T-I-A-L
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S5« Cheok the sagnetos-to-crankcase front seotion nttachmaﬁt :
for security and examine the magneto visually, Remove the screen’ r
with the distriduting block and oheck: : : ' :
a) breaker contoct points gap which must be within 0,2:0.3 om
and also all the serew joints (oneﬁg the breaker hold-down soxew)j:
b) the contact spring in the distridbuting block H.T. leod f
socket snd the carbon brush with the spring for condition; A
o) the high-tension lead and the mttachzent of the distribmtor
finger for condition; .
' 4} lubricant on the camj if the osm is not lubricated olean !
44 until i$ ohines with & cloth moistened in turdine oll “N °
(o1) dripping is not parmitted) and epply 2-3 aréps of turbize oi{
“grade "J" on the pad felt.- i
. Do not wash the finger and the gistributor #ith gasoline anl§
_do not rub them with a oloth moistened with gasoline. A
6. Nemove all the spark plussAtron the enginc. The spark pluciy
tmat be removed with o torque wranoh when the tewperature of the _ '
cylinder bepnds does not exceed 400C, . r
‘ All the spark.plugs removed from the engine mmst be packy
i{rdividual boxes and senit for testing of repair, Ta cheek the

opark plugs proceed AS follomsi _ R
8) cheok the spark plugs for domage and change them if damgg-

[

— e rmm—r - —

ed; .
' rk‘plug chomber with cleab gasoline preventingl

|
i
j
1

b) wash the spe
it fros getting into the soreen; ;
¢) remeve the oarbon deposit from the spark plugs by & sand
blast device, blow thon with clean dry air and dry thex up; i
d4) check the Spa&k plug clectrode gap with o wire feoler
gap should not.exooed 0.28-0.36 Bx); fhe eloctrode
by & K" gop setting device;
e) sheck thc sparking and airtightness of the spark piusl;b;
{ moans of 'NE" or TucKpa ” devives, The spark_plug is con:11;r;tm
serviceasble if during gest 1t oparks under a preasuretn e
and when air leskoge ocouring under & pressure of 25 ain epp
during 30 gec. does not exceed J0 bubbles;

in the engine.
¢} sorew the spark pluge e en
c UTIOi! The used spark pluge oust bhe subjeoted to preliminery
’ sporking and sirtightnesa test befors being ingtalled in

+he engine.
Ll

-

gauge (the
i gaps &re adjusted only

O
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7. Perform the periodioc maintencnoe operations oo the I'CP- .
{ 3000K generstor. To do this, cheok: : :
B8) bolts snd screws safety wire for sedurisy; ‘
' b) screws of the olamp fsstening the soreening braiding for
' tightening;
' ©) terminol nuts and bolts for tightening;
d) bruches for correct imstsllation and free movement in the
brush holders. The brushes worn to 17 mr of length or below ave 4
ve replaced. Now brushes must be fitted to the commutator;
| 1 e) brush conteots for damage;
£) working surface of the commutator. If the oomzutator is
* burat,clean 1t with s 6lean oloth elightly moistened in gneolime °
" or with sand paper Bo.00.
A sevarely grooved or burnt commutator should be roplaced.

‘ be WJ;\.SHIEG THE OIL PILPERS,0IL TALK AMD CH/NGING THE JI%.
! = o

: 1; Pxnziso and wash all the filter: of the engine ond the
B ERin gehrbox ludbricating systems afier the firat tasting of &
. newly imstnlled engine or the Eoin gewrbox and'nrtor every 50
@ ' N  hours.of operation. .

| B After the first engine test, inspect ond wash the PpC-29
| iufilter without disessembling its filtering e¢lement; after cvery
g 150 Soura-of-oparation,lash the f11ter with the filtering element
B ! dinassendbled. '

" 2. When operating the engine ond the maln gearbox with Jijut-
ed o0il, the lubricating pyster filtera must be erpmined every

& 110<15 nours of operation.

! L | 3, Change the oil 1n the engine and gearbor lubriontitg

| | syptemst
| d s) after hot depraservation of & newly inetgllod engine or
|

main gearbox; ]
g) aftor 100 hours of operation of the engine or main geaThoX.

|

‘ &, Drain the 811 from the oil ienks sné the whole lubricating ,
.

|

- ting time wheni
systeth Irrespective of the opera ‘
y a) zetal shavings appesr in the engine or maln genybox;
‘' b) resin deposits on the oll systex goupe filter occupy more

‘ 88 N

| Fi1l £y sh oil into tho oll tank and the lubrl ating 3 sien
| [+] [+ Y

#

i
!

af ter they have been thoroughly washed with -gasoline, -

O
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ENSINE FRONT VIEW WITH THE
ROTOR AND CUIDEVANE ASSENBLY
CO%+88 AENDVED.

700437, __

+

cvinppas Mos.3 anp 13
{Rean Row

ta THESE WOIST SLINVGS ARE
USED TG LIFT THE ENGINE ONLY
R I KORI2ONTAL POSITION.

D Fow i sty
o ar UFTED FV‘ aig
wOIsT Stims fEABE .
rad, bw. Hf

M-y-I-1-N-3-0-I-I-N-0-D

CVLINDERS
DS 2aND 1y
fexomr mowf

... Lwows

A TORQUE OF 4.3 -5K2.AND
COTTERPIN INEN,

. WOIST SLoW:EYE-TO~ 1D FASTEW TNE MIiST SLINCS REOVE
CVUNNR ATTACIRENT J1ME NUTS FROD THE 743 T $G08CR .

' SeCTIon AXLES AMD SCREW ON THE NCIST
i SLING NUTS AS $HOWN. 4FTER

! g . MWSTALLING THE ENOINE RENOVE P

! B THE NOIST SLINGS, SCREW ON THE

-‘\-{;‘ VALVE QOCNCR AXLES NUTS TIGHTEN .

| Y Y INEN WITH B WRENCH AFPLYING *

i

|

)

Flg.2?. Holst slinga points when 1if%ing the rmgine.
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2, UNPACKIRG AND UEPRESERVING 2HE P-5 RATY C3ARBGX AND MAIN
DH%?E SHAFE WITH PLEXIELR COUPY.INGE.

1+ Unpaclk the nnin gearbvor,
2. For better depreserving of the fnner onvities of the gnar—
on, heat 1t up with & heater, After the oll has been fully drained
from the o1l sump of the main gearbox, foroe hot o1l into the gear-.
box by means of & spceinl pumrp.
3¢ Pash awey the lubricant from the outer surface of the P TR
.box with gasolinc (usirg a sproyer or a aalr brush} and blew +the
‘gearhox ovor with dry coupressed air,
4. Ramove all the gearbox plugs, magnetio plugs and the inlet
and outiot filters of the oll pump pressure ascticn, -
% Drain the lubricant from the inmor cavities of the genrbo.
* CAUTION! Do not wash the goorbox internally with gasolize or othe
degreasing liquids.
€. Install the filter, plugs and pocessories on the gearbox.t
7. Daepreserve the sain drive shaft with flexibla couplings ba
-wiping their outer and inner surfsces and mownting parts with, al
,clean cloth moistened in’ gasecline, then blow the szbaft over with
;dry oompreased alr,
CAUTIONI 1, Prevent the proteciive lubricant and gnsoling from
| getting on the rubber bdushinpe of the flexible couplings. -
i 2, After depreserving the main drive' shalt cont the shaft
I _splines with CT ([OCT 5573-50) lubricont before instali- -
ing tha flexible coupling. '
' 6.Completo internal depregervation of the gearbox 1s cerried
Iout after 14s instailation in the helicopter in the following
}

usnner:
a) huat up the gearbox by o ground heater to & temperature
inot lower thon 159 (by the o1l thermometer in the oil sump ond
0il pipe line) and fill the gearbox oil system with olean ME-22
MC-20 oil heated up to 75-80°C;
b) foroe the oil to the gearbox and start the cnglne;
o) iun tho engine ot 1,200 r,p.o. for 8-10 wmin, with the
gearbox engaged;
d) drain the oll fros the gesrbox and the oll ayotem and fill
then with clean oll.
%oPE: The oil drained froz the
not be regecerated and used for th
beonuse it contains protective lubrioant.

gearbox after depreservatlion mudt ¢
o engine or the gearbox

. i e et ——
——— o ——— e =

- i i e it 0 Y

O
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TILIC2ICE X,

DPRESERVING THE EXGINL AKL P-% MLY CRARED. IESTALLED IN HCLICOPTER
I. EREERAL,

1. Alongside with other factora, corrocion mny cause denzpc Ty
to the engire and gearbox parts duiring operation. It osn result in
premature waar of the parts, increasa clearanges between the mov- o
ing parts and clog ithe oil passuges,

Pirmely and correct preservation of engines gnd gearboxes en-
sures their serviceadility amd normsl operation, :

2. To preae:'ré the texperarily inoperative engines and gesr- N
boxes 1t 48 reoommended to use the following lubricantal {

&) for engins internal preservstion - lubrisant ¥o,58H
{1ocT..48C7~49) (Do not pre=crve the engipe snd gearbox with oil
diluted with gasoline); \

b) for gearbox interzal preservation - lubricant grade EE-22 oy
ar EC-20;

o) for engine and gearbex extermal preservation — lubriosnt
Xo.59 (TOCT 5698=54). g
O Tf iubricent ¥0.59 ic not available, use technicsl yaseline
‘ or gun Jubricant, A

3, lic not preserve varnish-coated ports with protective Jub- Ty
=icant. ‘ o

4. The front settiol of the gasrbox ehaft (with the roter Te~ |
moved) is conted vith technlecal.vasclins or gun 1ubricant, '

. Engines and gearboxes instulled in hellcopters are ctornt l
in hangars or elrfields ené must be subjected to preliminazy ““i: |
corrosion tréatment depending on the durption of the idling Pcrm**", '

6, Tha engine and geardox may be stored without protective
for 7 daya with an swbient sir temperaturc sbove -37C mif
ths whole period of f

copting

for 15 days 12 smuient air temperature (during

rtorage) is below -5%C, 1 o |
7, IZ -he idling peried of the engine and the gearbox exceels

. . IZ - )

. H the time indiogted, coat the engine, the gegrho: wnd the ahn:t witi |
fprotedtiva lubricant for the required pc;iad gfter 7 or 15 ay: 1

‘rcspectwelx‘ The cugine may be run-on pure gesoline without Paf

' o r 4 st 1,000-1,200 T.p.8s foX

ocorponent with the gearbox engaged R * s ool

' 15220 min, {not lees until the oil inlet temperaturc res

40-50°C i

. C-0-N-F-1-D-E-N-T-I-A-L
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. |
2. PRESERVIFG THE ENGINE FOR ONE ®OUTH'S STORAGE AND l
DRFRESYRVING 17 AFTBR STORAGE. B ’

i

; s Irain the condenSod fluid from the emgine lubricating !
systen (through the ofl sump and oil tank cocka).
: 2. Drein gaeoline with ¥-9 oomponent from the fuel tsnks and '
£111 the tanks with.gasoline without P-9 oomponent,
NOTE: Instead of draining gasellne from the tanke; run the englire

: ou pure BA70 gnzbline itaken from & separate container,

; Je Hun.the engine oy yure.gnaoline with the gearbox engaged
gt 1,000-1,200 r.p.m. for 15-20 min (not lesa) until the oil inlej
; temperature resches 40-509C, After this drain the oil from the ol
'tank to prevent its thickering at amblent air tecperature below |

!+10°C. .

| 4. Remove the front srark plugs irom the warm eugine (with a
;tempuraturn of the oylinder hesds from 10°C to 409C), opon - tha
"threttle box valve and turn the orankshaft manually by the fan
Mblaﬁeé 3 or 4 rovolutions to remove the products of combustién
i #rom the oylinders. . C '
(::) Lo 5. Spray into esch cylinder 100-150 gm of fresk oil (Grade
WR-22 or MC-20) hoated up to 40-509C, For even distributiocn of oil
over the cylinder walls turh the orankahaft 2-) revolutions.
The oil is sprayed into the oylinders by s nyringe with a bal]
-nuénlé with the engite pistons at BIC. ’ :
+  be Sproy agein 100-150 gm of oil into ¢aoch cylinQer withotit
turning the.orankshaft, ) . : S -
T 7. Screw in the spark piugs. _ .
8, Apply lubricant No.59 to the outer parfd of tho engine &
{ts accesscries unprotected with varnish snd paint after m;ping t
dry with a cloth. ‘ I
'h°1é9fni:nzn :zpient alr ?emperature an?e +5%C, twrn tho orsnk- *
shaft manuslly by the fan four revolutions a{ter every 10 days. oc {
Bo not rotate the crankshaft at anbient air {omperature below +3°C.1
10. Do not stora the engine for more thun one nonth. . l
4
|

e o —— nobe -
. -

14, De-preserve the engines stored for e peried of up to one
* .
month prior to atarting. . . ‘
{2, It repeated preservation of theengine for one tmonth or }
. * |
moretbecomen necessary, run the engine on pure gacoline without i

P-4 gomponent ot 1,000~1.2b0 r.p.m. with the gearbox engaged for ‘;

30 min, Then proceed to preservafion of the epgine for & required .

| period, e e

O
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3. FRESERVING THE ENCINE POR WO MONTHS' STORAGE AND
. DZ-PRESRRYIRG I? AFTEBR STORAGE,

!

#

1. Drain the condensed fiuid from the engine lubrieatins !
system (through the oll  sump end @il tank cooks). i
l

e

!
i
|

2, fun the engine on pure gasoiine without P2 oonpone.nt at
'1 000-1.200 rsp.me for 15-20 rin, (not loss) with the gesrdox en-
' gaged until the o3l inlet tempernture reachea 40~50°C.

‘ 3. Drain the oil from the engine and the whole lubricating

| system and the fuel from tho fuel feed line, ‘Leave the o0i) and Luei,

-5 drain ooncks open for. gotiplete draining.

4, Remove the front sperk plugs from the wara engine (it a
'teﬂperamro of the oylinder heads of 109-40°C), ‘open the throttie
.box valve and turm the crankshaft by the fan four complete revo-|

lutions to remcve the combustion producia from the oylinders.
! NOTB: To remove pascoline from the HB-82B pump turn the crank~
i shaft after draining "the fuel vith the 1B-828 puap dlad”
! : “ lover ceot in the maximin feed ‘pesition after having dis-
oonnected the flexible hose feeding fucl %o the centrifu-
. gal de-perator. e
5. Spray into eaoh oylinder 100-150 pom of 5Bu lnbricant haatod
L up te 15.30°C through the apark plug holes with the pistons st BDC.L
6. Preserve the up-6238 punp with the mixture comprising 60%
of pure gasoliine grodo 5-70 and 40% of olroraft oil used for the

1
1

!
i engine.
i‘ Pronserve the IB-B2B pump 1n5t311e6 in thn mgina in the Zollow-

i ing mannar: 7 | i
a) disconnect the flexible hose. feeding fuol to the centrl

fu,ga.l de-nerator;i
b) connect o bose leading from 81#5 1itr

to the fuel 1nlet conneation, : .
¢) set the pump "ol gg¢r lgver in the meximum foed poaition;

d) place the tank 0.3-1 = above tho pump and fi1l 1% with

1th guaoliue.
3.5=4 litres of oil nixed ‘w el he
i ¢) turn the granksbaft by the fan 10-19 xevolutions

)

:

L

' to the HB-82B pump; }
lubricant is fully fed in o vt o |
£) ‘disconneot the hase from the fuel inlet connec :

de-
stall the £16xible hose feeding gosuline to the, cemrifugal

aerator.

-

o tank (or & funnel) .
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¢« . . Te Spray again 100-150 gn of 58K lubricant into each cylinder
tyrungh the spark plug holes without turning the orankshaft, 1
8.' Plug the spark plug holes or screw in the spark plugs.
_ 9+ Close the air 1ntake, exhaust pipes, breathers and othor . |

opeainga. X

v 10, Wipe dry tht engine with 8 oloth and coat with lubricent
¥o.99-those outer surfaces of the engine parts and of the sooe- ;
ssories which have mo protective vernish and paint,

HOTB: Ir*ospeotive ‘of the quality of preservation the engine

" aust not be stored for gore than 2 momths.
S ‘Da-preserve the engine in the following mannori:
.7 8) waah ths engine external surfaces with gasoline and dblow
then over with somprassed air;
b) remove the spark plugs and drain the proteotive lubrican
from the bottom oylinﬁera turning the crankshaft 3-4 revolutionu.u
. 1} - If the engine is to bo re-preserved, rus it at 1,000-1,200 x.3
E:p.&. for 30 mih., on pure gasolime wiil the gearbox cngaged. Then
| preserve the engines
.. °- hepeated pregurvation of the engine for two months without
: . internal inspeotiod may be performed only once.
. At tho expiration of the perioed of the second preservation

and berore the hext preservation, darry out internal {nspestion

| of the enpgines ' . -
To do this; remove ¢ne cylinder {from ecach Tow to make sura

tﬁnt there is no corrosion there. . '

"‘ Eake entries concerning the opqrations performed in the

‘ eugine log-book. ‘ : o

: A. PRBGBRVING AR ENGINE POR SIX MDNTH”' ﬁTORAGB LRD
BE-PRESBRVIHG IT AFTER STORLGR.

o mmpa

v e

- -

B it ndall i T 2ol

The engine renuved frow the helicopker and pre-erved ‘1t2
' app11cat10n of dehydrator plugs and bags with olllew gel rey e
stored for one year 1o polycblo“vinyl envclope.

. After stopping the engine, drain the oil frow thﬂ ludbricet-

én apd the fuel frorc the fuel tanko.

1n8 OYﬁt ¥E-22 or HC-20 041 ané the

2, Fill the oll’ “tank with fresk
‘ fuel tank with pure gesciine.

J. Bun the ensine at 1,000~
9~20 ain, with tlie geoTrhox eDEBE
iture_reacheg 50-509C,

1,200 r.p.o. for not less than ,
ed until the oil 1nlet tempera-

@
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[l .
; .b. Irein the o1l from the cngine lubricating system nnd  the v
jfuel from the fuel tanks. To drain oil and ?uel completely iesvw - | )]
R the o1l and fuel drain cooks open. )
) " 5. Remove the Zfront spark plugs froz the warm engine {at a :
'te?pnratu:ﬂ of the cylinder heads of 10-40°C), open the throttie §
valve by opermting the throttle control grip and turm the crunk- s
" shaft by the fan four revolutions to remove tho combustion produts :

. from the oylinders., . -° - s
; _NQ$E: To remove gasoline from the HPA-82B pump turn the erankrhol s
! efter draining fuel with the HB-82B pump dial lsver set in '\
the sarimum feed poeition apd after having discomnecicd the
fievidle hose feeding fuel to the centrifugal de-scrator.
v 6. &pray 100-130 gn of 58K lubricani heated up to 15-309C
into eash eyiinder through the spark plug holes sith the pistonsat
" BDC. -
7. Preserve the MB-82E pump with a mixture comprising 60% of .
pure gasoline grsde 5-70 and 40% of gviation oil. 3
) Preserve the HE-82B pusp with protective lubricant im tne

. following manner:
a) disconncct the flexible hosc feeding gnaoline Yo the oen-

ﬁritggal de~-aerator; . ) .
b) commect the hose lending from a 4-3 litre tank fora fusmel)

to the fue)l inlet comnection; ‘
- ¢) set the pump lever.in the maximuo feed position; :

> @) place the tank 0,5-1 m., above the pump and £33} 1t with |
3.5~4 1itres of 011 mixed with gasoline; . ' : |

g) turn the erankshuft by the fan (10-13 revolutiors) until
ferred frot the tazk into 1ike

FI

t

—— T '

O

¥

i

thh lubricant 1s completely trans
HB-825 punps

£) digoonn
inatnil the flex

g8, Pi11 the lhner space gt the englne wi _
{od up to 19-30°C thromgh the hweeathor of the oron¥oase Iront seu-

tion..- , _
' .?111 the' inner spate of the oiutoh with fresh wi-22 or MI-20
bresther of the clutch caaing.

# with 58K lubricsnt shen ihe

ter) ia preserved for ofie

aot thé hose from the fuel jnlet oocnnection and |

{ble hose feeding fuel to the centrifugnlde-caxatey
tL %2% lubricsnt beet-

oil through the
KOTB: Aftor £11ling the crankeas 7

¢ (removed from the heliccp

smetse ¢ gine with its8 fan upworde to provide

£ oil into all savities.

|
L
.
L]

yeor, ploace the en
-7 better gimittion o

¥

.-

O
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o~ ‘l‘urn tho drankshaft by the fap 5-10 revolutions, then dyoin '
;m ltbricsnt and oil frox the angine iato sepsrate vesasels,
lO‘l‘B: 5an Iubricant may te repostedly nsed for preservation,pro-

T i
. -’  xided it 1a preperly stored and free from foreign matter. I

| ; ,\9. To Preserve the fuol pump apply 100-150 ee of aviation
| ‘ Poil hlafed up to 50-70°C through the inlet conneotion turning
, afmﬂltanconaly the crankshaft 3 or 4 revolutiona by the fan blade:,
10, Run the oli(wmder a pressure.of 3-8 atn.)asd hented up to |
) 6M0°C through the engine. luhrioatins.syatu sioultancouely turn-
: ing ~the -engine oraxkshaft by the fan,

. ; !hile running the oil through the engine lubricating syater, |
throi’ $he " i’riotion sluteh in and eut to £111 4¢ with oil.
| e Run the oil through the engine 1ubr1cat1ng syetem vsing a

' grmml Famp unit, The 611 is admitted through s filter installed
in "thn nuporohn:rgor rear onsing :l.nainnd of on oil gaure filter,
}J :or; e not u:’ie tha oil drained from the engine for its repea.cd

S rm;ns through the angine or regeneration sinse it ocon- ;

- g tu;.i.ne.‘ ‘the protective lubriomt. ‘L

i . 11, Spny grain 100—-150 gn pf 58d lubricant- 1ntn ench oylinder
th’i’onsb 4he spark plug holes..Do not turn thc orankshaft, '
o i, - - 12, Plug .the spark plug holes or sorew 4n the spark plugs,

- '13. Covér the air intake; exhoust pipes, bresthers and all .U
] (ﬁhci‘ obtnings with polyohlnrvinsl sheats, A
*-- 'H- Coat” the :mr:taces of the eng,ine parts free from varnleh
ahd paint, ﬂ.th protactive lubricent grade 59 with an additien of
14-25 or keroame, tcchnionl vosaline heated up to ﬁo-aoﬂc or aviz-
+16n b117with en 2d4ition of 4-10% of kerosine : '
15. '{All engine prcserntion operationa zust follow cush other

wﬂho{r& 1ntarva.lu. . '
*. 7' TDo not cost the,enginc ond its sccessoriea mith proteotive

lubrina.ntmhder rain or - snov.
16. Mako cntriea»in the emgine log~bock aa to preservation o

w?

partorﬁed. nt L

17. Do not atore the angin- for mora than six months, At the

‘. -

|

- expiratien of atorsge pexiod, thc engine must be de-preserved. k
- 13. Iuprourve ibe epgine as indicateﬁ {n_Seotion IX.

| - ¥

]

O
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5. PRESFRVING THE P-5 MATF GEARBOX AND MAIN DRIVE SHAFp |
| FOR ONE-Y¥0 MOFTHS' STORAGE AND DR-PRESERVIYG TERM i
, i APEER STORAC. ' i f
}

| )
1+ ¥hen preserving the angine for 1-2 memths' storage

drain +the¢ oil from the warm gearbex (if the o1l is diluted) and
2111 the lubricating system with fresh ol heated up to 75-809C.

If the gearbox hns boen operated with undiluted oil at -an.
ambient air temperature above +10°C) do not drain the oil batoro'
presaervation.

2, Start the engine and run 1t for 15-20 min. st 1,000-
=1,200 r.p.;m, with the gearbox engaged.

NOEE: Baefore engaging the friction clutoh the temperature of o

© .in the oil sump and the oil line should be not lower than w

15-20°C., Otherwise, .heat up tha gearhox to the indloated
bil teémpornturs., .
" Js Drain the oill from the gearbox 1ubricat1ng systen.

4, ¥ipe the outer auxfaaa of the geardox and the acoessible
surranes of the main arive shaft with a clean clath danpened ‘in !
(::) gasoline, then blow them over with dry compresscd air, i

Se Apply Jubricant Fo.59 to those outer parts of the gearbor !
end its units whioh are unprotected with wvarnish or paint and‘te i
!
!
t

—— — A ——— ——————— .

the msin drive ahaZt with the flexible conplings and the mounting
parts of the flexible oouplinas.: ‘ !
NOEB Prevent the. gaaoline and protective ‘ubricant fron getting
on the rubber bushings of the caln drivs shaft fiexidle
couplings. o L
&, Before ntarting the engine with the main gearbox . snd -
main drive shaft preserved, wash thee with gasolins using
brush 6r oloth and blow them over with oompresseﬂ pir.
P11l the gearbox lubricating ‘system with hot or diluted oi
depending on the anbient air tempersiure.’
It the—genrbox ia being de-pregerved ot an ambient air
turs below +40°C, heat up the gearbox for 20 nin. (not 1935)
ohecking the temperature by the ther-..
An the oil aump end the ofl

a8

o -+ na.

tampera
up to 15-209C by a heater,
nometer indieating the tempernturo
me 4, + |
’ .Stnrt ond test the engine wfth the gearbox engaged as 1ndto§
" ted in sub-seotions 3,4 snd 3 of Sectlon 111,

e es v r—

e

.
e e —————idt. + bl i &
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e s o

iho goarbox renoved from the

T e

; 6+ PRESERVING THE P-5 MAIN CRARBOY AND ¥ADT NRIVZ SHAPT FOR
5 o snc upms' STORAGE .e.rw DEPRESERVING TRZM APTRR STORAGE.

helicoptor and proserved with

applioation.

of aohydrator plugs and bags with ailies gel and plac-'

'

|

P r——re—r =
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!
}
i
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edfinto & polychlorvhu-l envelops can ba stored fo,'r one year. <

| T1s I the geardox is intended to be 1noperat1ve for 6 montha' i !
H. - ‘a) change the 611 in tho engine and gearbox lubrisating sys- E
tonms for fresh oil hested up to 75-800C;

, - b) start the engine sid run 1t for 15-20 min. with the goor-
box engnged.

NO'.I'B Berora enssging the friotion clutoh the oil temperaturs in
the o11 supp and the oil. line should be not lower than
15=209C, Otherwise, before starting the engine, heat up th
gearbox to the indicated oil temperature. '

) ¢} drain: thé oil from the gearbox oll system:
7. 4) preserve the ioner parts of the gearbsx with 58K lubriount'
.heated up to 15.300C applying it into the gearbox through the
bresther -until the lubricant completély f11)s the gesrbox, Then
turn the rotor 3-& rovolutions;

©) drain completely the preserving ludricant through the drain
oogk and the uagnotio plug.hole ,of the ol sump. .
- ROTE: 1€ 38M lubricant ia properly atored it can be used several

tilea for preserving the geerbox,

1) run fresh MC-20 or MK-22 o1} heated up to 60-80°C under o 4
prezsire of 5,5-6,5 atn. through the inrer oil line of the goarbo:' :
by & hand pump until the oll appears from the cock of the eil oump
'ond oimultaneoualy turn the rotor by the blsdee;

*+ g) wipe. dry the surfaces of the outer paris of the gearbox
and the aooooaible surfaces of the main drive shaft with o clean i
oloth dampnncd 1n gasoline and blow them over with dry oompreased
'air;‘

" ‘cont the outer surfaces of the geatrbox and the units un- .;E
‘hrotécted with vorntsh and paint, the surfaces ‘of the main arive 5\
shatt), flangoa and shaft of the unit drives with 59 lubricant,
technical vaseline or neutral gun Jubricant heated up to 60-80%C.

The preszcrvation 1s pertormed by means of & spraycr or & brushy ., §
- 2. A11 the operations to prooorvo the gearbox must follow ench gﬁ

o,othor without intervals. Do not. preaarve the gearbox under rain or .

anow,

.

g

- 4 r——
L.
"

i’

1]

3. The gearbox and maln drive' shaft are to be depreserved as | |
- ! - b

e =

| - am o amn m - i

Andicated in Section I%.

i, L _ . g i v - Y =
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